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(54) NEW PROTEIN AND ITS DNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new protein 
which is composed of ADAM protein containing a 
specific amino acid sequence, participates in cell 
differentiation, biophylaxis or the like and is useful as a 
treating and preventing agent for disk hernia, ischialgia, 
glomerular nephritis, hepatic fibrosis, osteopetrosis or 
the like. 

SOLUTION: This protein is new ADAM protein (salt) 
containing an amino acid sequence homologous or 
substantially homologous to the amino acid sequence 
represented by the formula, participates in the 
physiological function, e.g. cell fusion, cell differentiation, 
biophylaxis or the like, and is useful as a treating and 
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preventing agent or the like for various diseases, e.g. interovertebral disk hernia, sciatica 
glomerular nephritis, diabetic nephropathy, hepatic fibrosis, fibroid lung and osteopetrosis. This 
new protein is obtained by preparing a library by the use of a genome DNA or cDNA arising from 
the cell and tissue of human beings or warm-blooded animals, cloning it by means of PGR 
method by the use of a synthetic DNA primer containing the partial base sequence of this 
protein and integrating the resultant gene into expression vector to express in a host cell. 
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(57) 1^*5] (tfiEW) 
[US] ff^ADAM^>'^-«:?'ff(7?^„ 

Sr=i- K-r -SDN A. KDNA^-^^r1-5m*x.-<:i' 

Wife. w^^ttWiim. Efmm&. mmm^h V < i-iiKM 



(2) 



[tf*«3] ADAM:7r 5: y-icM-r^ft^^Sifgg^ 



Ao 

DNA^^^-^DNAo 

§ ft 9 tS«S(D D N Ao 
[ft*^Il 1] ft*il7tEttC0DNA^:=i-r^/a^X.-< 

tern ^ tLfcff^Ktejfef*o 

[ft *3l 1 3 ] if 1 2 tS*fe{Z)?f^Kte*#:^i#* L. 

[if*:® 1 4 ] iS*Ji 1 lEtfeco^ l^y<^Wh b < {:j:ff * 

[lt*:Sl 5] f*5i^Jl7|E*cCODNA*7tfi|t*^Sl 4 
|B«6(Ott#:^^* bT?fe 5^»f^o 
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[!f*il2 2] 1 9mm(o:^^ 

IrI— b< ^±mwii^\^m—(OT ^ y m^m^^^ ^ 1^ 

-efc ^ w^xg 2 3 mm(Dmo 

2 5 ] mmm.fS.^x-h^nM'm. 2 3 ie^o^Oo 

[rI— t> b < f^^S6^i-fwi— (DT ^ y ^la^'Jtr^^^ 

[fS5}^ii2 8] ia^ij#-^: bxm-^^^T ^ ymmmt 
1> b < \t,'mwmz.m-'<oT ^ y ^ia^ijsr^ri-^ 

m.<D:^^ v—^>^^^m^y ho 



^ h y y 1^ ^^mmmm^^i&m^ 

{1 PlSi- § it^m * ft t^it b r E^o 

[ft*!* 3 1 ] ia?ij»#- : 5 xm ^ti^T^y mnm t 
IrI— tb< ft^KWJ-P]— (7)T$ y^ia^ij^^f^^v 

^ K ^ fc ft <^±£f c^f 5 &Lf2^ i.xt^^ mm 



[it*ii3 2] ^wAi^^^mA\^tam±.i^tmmA 
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[If 3 3] ( 1 ) :7°P y 

(2) mm^^(o^^^fz.\tM^mmM^imm^ ^ 

[ft 3 4] ( 1 ) ®lt*3S 7 tS«(ODNA4 fc^^©ia 
«0JiS. (2) »feS5l5(Dft'fr4fcf^K#S®K*«fflj!S 

jBii)^ (3) ^s^^i^^^s-^^tgau. ji?f^(Z)iit^{t;^^^y 

[Bsj<^i¥*0JieiS.P>^] 

[0 0 0 1] 
[0 0 0 2] 

^-^^^ .Jf >'>''^^ WRXJ^ ^ T;vxi v^/^ ^^coffiK;^^ 

siii5ffi. • ftp. KifliRfig^bs nm 40 

y :y>5'P^(^^^?t:iM#i~5^*cr){^fflSrlitpt- ^::i:^- 
[0 0 0 3] ADAM (A disintegrin and metalloproteas 

3^^^^mt^hfi:^o adam:7t 5: y — >5?>'/^iJ^®t<^#< 

j^i^^m^t^TV^^ (T. G. Wolf sberg et al. , Journal 50 



of Cell Biology 131:275-278, 1995) „ ADAM^ V'-''^^ 

m\^m^^^^ti)^^hfhx\^^^o 't-^iit>^. WT-Ji-e 

Bll.i~^ADAM-Cfc'5fertilinfi7^V^'< l^'r^^^J l^^^^ 
^^UTlP^-hcO-f Vx^^y 6 i3 1 ^rfg-g^L. 

(D. Myles etal. , Proc. Nat 
L Acad. Sci. USA 91:4195-4198, 1994) o meltrinO 



;55#^§tl/TV^5 (T. Yagami-Hiromasa et al. , Natur 
e 377:652-656, 1995) o ^tl. 3 ^^2^ 3 ^ y<^<Vkdk 
U^>y<^MXh^^UZi,'X^m'i^iti^m-^'f'^ (J. Rooke 
et al. , Science 273:1227-1230, 1996) „ ^t^. TNF- 
aconvertase (R.A. Black et al. , Nature 385:729-73 
3. 1997)^ADAM10 (C.A. Lunn et al. , FEES letter 40 
0 : 333-335, 1997) -Ci^^t^^-^ LfcTNF- a mmif^^mWi 

[0 0 0 4] 

i^M\^±mrr^:&^(ommm'ifix\^^fco 

[0 0 0 5] 

le^JSr^-T'SADAMfte^^mttiL. ^tttcri— K^tb5 

[0 0 0 6] ^:^^t>h. :^mmif-t. ( 1 ) m^m^ : 2 
nmm-^: 2xm^ti^T^ymsmtm-'hi^<^tm 

{.X^-t^ntm (1) Um,<Oi^>y<i^mXit^'t(D&. 
(3) adam:7t 5 y-t-M-f-^Wta (1) fB«c(^:^ 
tz. ( 4 ) : 1 ^ t^ia^^ij 

coT5:y®&ia>?ij^^i-^WlB (1) ta*feco^>^ 

(5) :/n7=-T-ifffitt^Wi-§ 
mm (1) IBifec^^Vy-^iJ^K^fcfi-^rcD:^. (6) ifi^ij 

coT^ /^ia^ij^^-r^wia (i) ffi^^^^^^v^-^ 

^*i-'5DNAgr*'r6DNA. (8) ia^lJ#-§- : 3* 
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(7) lEtSscODNA, (9) itifB (6) mm,(D^^^^y°f- 

KSr^i— Ki"5DNA^^t- ^DNA. (10) ia?y# 
: 4X-m^n^^^mm^^ir^mm (9) fB«c(DD 

NA. (11) BUK (7) mm(DlDN A^^-TMR^X. 

(12) mta (11) tm.mm:^-^^^— 

-e?f^Kte*^tL7t?F^Ktem#:. (13) tulB (12) tS 

^^.j^'^i.^^^ib^Wi^t^^mw. (1) fB*6(7)^>' 

^^r^K-^fc^^-^coitcDa^^S, (14) mite (1) tm. 

^D^>'^^^K^,L<^^MtB (6) ta«60§[55^-<:7'5^ 

/c^■i^^O:S^C>^i-5^^:ft:^ (15) MtB (7) IE«c(^D 
NA^/cf^MlS (14) tB*(Z)fei:f*:^^:^LT?^^5^if 

(16) MtB (1) E«C0i5^V^^:^Kt:)b<J^tfifa 

(17) tuIB (1) WM(0^:y^<^Whl.<\tmm 

(18) mmwL^;i^:=^T ^ 

• ^'^^S[!j-efo^fulB (17) WM<omM. 
[0 0 0 7] (19) mm (1) ^m(r)^:y^<^m^fz. 

Vri^'^*'?*. (2 0) mm (1) tB*fe(^<^ w^^^K^fcJi: 
(2 1) tuE (19) mm(D:^^ 

-fb^il^-^fcJl-^O]^. (2 2) ttjfS (1 9) WM<Dy^^ 

3—=^>^^^m^fz.\tmm (2 0) mm(o:^^ 

(2 3) ia^ij#^: s-e^^tb^T^ y^ia^ij^i^ 

(2 4) h y 5/:^;^;6^>^n'T-;:d-:^^y 

-efcatfrtS (2 3) IBtfecD^IJ. (2 5) E^ffi^il^T^fe 

6wtB (2 3) %m.(Dn. (2 6) tip^m-^/^-^r. * 

3) fa«(Z)^ij. (2 7) la^us-^: 5-e*$tL^T^y 

i- ^ :^ ^ «^ T^c cos ^ffl V ^ 5 r <Jr ^ i- 
■r^^k'^^fe^fcf^'?:^^:)^^^^:^:^ y-r^v^-^::^^. (2 

j^^KWt-f^— COT ^ y ^iB^o^^ri-^ ^ >'^^°^ff^fc 
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—:=^l^^^m^yV. (2 9) tuK (2 7) fB*c(^;^:^ y 
— ^:/:iJ^^*&*fc:fimFia (2 8) fB«(7)j;^:^ y— cr-V^^ 

(3 0) tulH (2 7) tB«c^^;^:^ y — 

ButB (2 8) tm,(r>:7>^^ ^—^-^^^^m^y v^¥A\i^xm 

(3 1) la^iis^: sT^^tL^T^ ymifi^iJil^-fe 

* fci OiSt^^-r ^ Sr-^* b T ( 3 

2) ^S«^»{K^^#ALfcimx-#:^»)ife*^0^#fc 

3) (i) ^^7-:^^^^)tfi^m%mmm^^'m^^^^^ 

^^^W^n- Ki-^*'e^^»Abfc:im;tf*. (ii) 
ifj^S^otfefl-^fcfiife-frSKSt^^l^ffijia^Dj:!;^ (iii) 

20 ^^y :3t7^:S:SiJ:^i-;5r i:Sr#mi:t*^. :/n7=-::?i-:/y 

(3 4) (i) (DtutB7|S*fecODNA^fcJi(2) 

lfi«0^. (ii) »J^S*c7)|^#^fcf^#C#SKjgit^^ 

j!s*5j:t;« (iii) mkm^Wk^i^^mx.. }Lm^(owmc 

30 (35) IB^IJS-^ : 2 ^ 

:rt§ T ^ y ^iBM<t IrI— t) b < (^T ^ / 

^sa^y ^ ^ ^ ^ w ^ — Ki~ s i^saa^y ^ 

^DNA^^-T'SDNA^fcJi^CO^SDNA^^-f^ 

#t: ^BtfLfb%J^ (3 6) ia?0#^ : 2T^^^^^T^ 

y ^SB^y <h 1^— L < tci3— T ^ y mia^y ^ 

^-r^^>'^^°^K^^mb5^tutB (3 5) WBifecOiiji^ 

[0 0 0 8] -^hxc^x^ (3 7) ia^y##- : 

2 ^ y ^la^y t (Jot ^ y ^la 

40 j\m . ia^y#-§- : 2 ^ 5 t 5: y ^ia^y <^ ,^11 9 5 % 

^ia^yT^fe-ssuiB (1) (3 8) ia 

^ y ^ia^y;6^ 0ia^y#^ : 2 ^ tb 5 t ^ y ^la^y 

1 — Siii ($f*L<^^. l--3fli) (7)T^y®g;6Si)^ 

^LfcT^y^ia^y. ®ia^y##- : 2xr^$tiST^y 
Ma?y(-i-5 ($fiL<fi. 1 — 3« <5:)T^yK^s 

#jp bfcT 5: y ^ia^y. ®m^m^ 2xm^i^^T ^ 
y^ia^y^»t?D i-5^ii«± (*f*b<?i. i-^sfi) £o 
50 T5:y^;0H{!icoT^y^TS^^tbfcT:5:y^ia?y. ^ 
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(1) w.m(Oi^:^y<^K. (3 9) mm (?) ^ta^ 

^DNA^^^i-^DNA. (4 0) SufB (3 9) fB«c 
CODNA^#*i-^m^X-<^^— . (4 1) ifjlB (4 



0) mm(Dmmx.-<ii7 ^—-^^M 

ft:. (4 2) fulE (4 1) t^mmm^^i^^^m\^. 
ftfria (3 9) :iStBtt<^DNA^c:=i— K^tt^^V^-^^W 

^ttjIE (3 9) tBtfeODNAt?=i— K^tU^^^'^'^iJ'® 
*fcJl-^(^)it<^M3tfe. (4 3) tulB (4 2) fa«;<^» 
3S?^"TrM^^tb^. tfrffi (3 9) |B*g(^DNAX*=i— K 

[0 0 0 9] (4 4) (i) tfFia (1) mm.(o^:yy<i^ 

tcx«srg!M$-^fc»-&^. (ii) mm (1) fa«feo>^ 

^-^^'li^Ks SufB (6) tB«cog|S^i^-<:/5^ K^fcf:i^:Ja.b 

i"^tulE (1 9) mmm(^:^^ (4 

5) SttB (1 9) ^itBftcT:^;^^^^ y — — 

IB (2 0) ^KM(7:>:^^ V—^-^-ii^^m^^y h^m\^^xn 

bix^s flfrta (1) iBg^cD^v^^^w. tufB (6) Ilia 

(4 6) mm^^/l^^T. ^ 

• ^gSSy-efc^WIE (4 5) ia«ccogm, (4 7) tula 
(19) fa«cco;^^ y — ::^>^i^^:^?i^fc}iSiiwa (20) 30 
ta^co;^^ y — ^=^^^^^=35.5, ].^ffiv^T#btb^. tufa 

(1) mm<D^:y^<^n. mm (6) lamo^iJ^-^:/^ 

m^fci-±^(Dm.^^^i.x:^j:^mm:. (4 8) sttssss 
y ^7-^5^. ^m'\imw&. wmm^. »fii>fi::> ^ 
mWi^(o^^'M'f^^Mx-:^^mm (47) ib^oe^. 
[0010] (4 9) tuia (1 4) mm<omf^t. 
m^^rj^mmt^titcmm (d m 

IB (4) iait(5C>g|S^-<:/5^ K4fcf^'^ttboS<hSr^^ 

(1) tm<D^>'^<^K. wia (4) fa«cr)fi5^-<:/^ 

iSft^jfi^^iotijfB (1) mm.(D^i^y<^m. mm (6) 

0) ^mmti^i^±-^^^w-iti.tz.mm (14) m,m^(D 
tfii^is^rj^mmit^intimm (14) la^cofetflsi:^!^ 

(1) mM.<o^>^y<^n. mm (6) ^SfEftcoa:^^--^:/ 
^K*fcf^-^*L6)<^:ficc>^afe. (5l)mifE(14) 50 
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:«|B«6(;:)fei#:^'g-*bT?t^^E*. (5 2) mrlE 
(7) . (9) t.fclit. (3 9) fB*fe(^DNA(C^iae^S 

Sr»$JJb#^'('^^Sr*i-^T>'^ir>';^DNA. (5 

3) tfrlE (7) , (9) (3 9) JgiaifeODNA 

Jb. if S b < 9 8 %i^J::COt@|Illt^*-r ^J^SSB^iJ 

-efe^tijta (5 2) mm(DTi^'f'^:y:^DNA, (5 

4) tufa (5 2) fa«c(^T^^ir^^;^DNA^-&^bX 

^i^'SE^^ (5 5) iB^ij*-^ : 5-e^^H5T5: y^ia 

^nfciB?iJ#-^ : 5-e^^tb^T^ y^iB^iJ<JrlRl— 1> b 

^fbfcsa?ij#-g- : 5 tb§ T 5: y ^ia^y h n—^ b 

< f^^swt^T^ y^ia?y^'sW-r^^>''^^:^w^:^cf^ 
^(T^isoty^^ay^i-^ r tr^#m^-r ^^s^t^iS't'<^iB 
^y#-^ : 5 x^ ^ T ^ y ^la^y 1 1^— t b < vxmm. 

'^m^. (5 6) i6it?^^af*±fc::^^^bbfcsa^ii# 

5-e^^tL^T^:y^iB^yi:lll— ^)b<Ji*«fi^]tc: 

y ^iB^y^#*-r6^>'^'^^W^/c:f^^(7>S^-*l~f 

^ etft*^ ct wiiS£>ft^ ^ tbfcia^y*^ : 5 x^ ^ tt ^ r 5: 
y ^SB^y 1^- ^ b < f^^M6^t-T 5: y ^ga^y^-^^i- 

^st4^ay:^-r^ ^ <t s:#ffiS[<i:-r'5?s^tt^4^(7)Ba?y#^ : 
5 T**^tt6T ^ y miB^y 1> b< \%mm,^\^T ^ 

(5 7) iB^J#-^ : 5-e^$tb^T^ y^iB^JtlRl— 

-So 

[0 0 1 1 ] 

: 2. ia^J»-i- : 5*fcf^BB^JS-^ : 1 5T-«t?^tb 

^ T ^ y ^ifl^y b m— t. b < ^k^^kc}^— (or ^ y ^ 

SB?«tr*i-^^>'^^^^K (IJi^T. w^^Ki: 

v-. i^/v/^<^f) (Dmm mx.\^. mui^. wm^. w& 



TttlJSs BiBte. -^-5^:=. 



(6) 



9 



Ts#:. mm. mm. it». :^?itis. 

¥t^flft. m<D^^ ejw. ffi^. m^m 

'K ±m. /J^li) ^ mS. fIT 

*ffiiL. Su^IlIS. T-^. I 



#*&M^=^if\ ^ /cftik^^^ (Desist L< ^^-^(7)*^ 



llx.fi. MEL, Ml, CTLL-2, HT- 
2, WEHI-3, HL-60, JOSK-1, K56 
2, ML-1, MOLT-3, MOLT-4, MOLT 
-10, CCRF-CEM, TALL-1, Jurka 
t, CCRT-HSB~2, KE-37. SKW-3, 
HUT~78, HUT-102, H9, U9 3 7, TH 
P-1, HEL, JK-1. CMK, KO~812, M 

5 *fcf^ia?ij#-§- : 1 5 -cmt^^ti^T ^ J ^iB^ij h m 
-s- : 1. mmm-^ : 2. M&m-^ 5^f:Lmm^^- : 

1 -e^t5$;h.'5T^ y^ia^lJ<^IS4 2 8 — 4 3 7» 

»2 9-3 8mn(DT^/mnm^m't^T^ymMd. 

: 1 5 xmt^ ^ti^r^y mmm t mm^ 
tciu— coT^ y^sa^ijt LT(^. ia?u## : 1 5xmt> 

^ti^T^ y^SE^iico^4 2 8 — 4 3 7#gcor 5; yi^ 

ia?o#-^: 1. 2. ia^fj#-^ : 5^tz.mm 

»-^: 1 5-e^t>^tL5T^y^ia^y«>^K6^tciii— 
T^y^ia^iJ^^i-^^:x/"^t^«i:LTt^. f^i|x.«. fj 

mm&m-^: 1. ia^jj#-^: 2, m^mw: s^^cti 

-(DT ^ y i^Ba^ij^^L. M&m-^ : 1 . m^m-^ 
2. ia?ij#-§- : 5i^fcmmm^ : 1 s-e^t^^ti-sT 
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l.<l'Xmo. 5 — 10{§, j:«9&*b<fi:0. 5 — 2 
^^^^ ^ «0:5>^»7S ^^co»6^S^f^S^£ o T V J; 

^ij^r^xm-^-t^^t-^^x^^. 
[0 0 13] ifefc. if.mR(o^i^.^<^mt\.xn.. m± 
fi. ommm-^i i. sa^os-^: 2. iajij*-©-: s^fc 
fiiaM#^: 1 5-e*:b^jLST5:y^ia^ij^^(7)i — 5 

(&4L<f^. l-3{Iil) (OT ^ ym7^^^^i.tiT ^ y 

mmm. ©ia^ij#-^ : 1 . ia^u*-^ : 2 . la^js^ : 5 
i^fcmmm-^ : 1 5 xmt>^ti^T ^ y ^la^ofc 1 — 
5 (*?^L<ji. 1 — 3« coT^ /mmirmi.fcr^ 
y^ie^o. (S)@a^'i#-^: 1. la^u*-^: 2. la^os-^: 

5^:^cfiia^U»-^ : 1 s-e^ip^tb-ST^ y^ia^ijtci 

-5fgl (^?*L<^^. l-3{|il) (^T^y^;6SffA$tb 

fcT5:y^ia^ij. ®ia?iJ»-^: 1. ia?ij«^: 2. la^ij 

: s^tc.mm^'^: 1 5xmt>^ti^T^ ymm 



50 



A. iK,^%fz.\tW%.(0{±W}i\.X\-^. m\^mM-^f\.fi: 

1 *fcj^ia?ij#^ : 1 5-Tr*t5^tL;5T^ y Ksa 

?|J<3C)5 t>> ^11 9#iC0Va 1— 495#@(?>Phe 

iiA^(7){4H^7c?i^3 3 eSgCOTh r — 3 5 0#@c7D 

[0014] ia?ij#-§- : 2 -e^fc ^ T ^ y ^ibm 
la^ijs-^ : 1 T^^tJ^tb-ST ^ y Ma?iio^4 o o 

#a (Leu) —^4 9 5#g (Ph e) (DT % /W^^ 
^ijtC^SS L. ia^iJ#-^ : 5 -e^lD^tb-5T ^ y ^iBM 

ft. ga?ij#-^ : 1 T*t)$;h.5T5: y^ia^fjco^i 9 9 

#i (Va i) — :i|3 9 9#g (Pro) (OT^/W^^ 

[0 0 15] *P^«B»{cfcft^i^:/^*<^Kf^. -<>^5^ K 
*lfa<^«^Jf3:t^oTfe^S^SN7^^S (T^yT^irS) , -^^^ 



11 

/i-m (-co OH) i^ti^'t:^j\^^^^yi-'--h{-co 
O") cMiQ^^^T^}"^ (-CONH2) 

(-COOR) -cfcoT^5J:v\ rr-c^;^"7" 

/l/(Cje{t^R<!:: bTfi. 0iJx.ti. ;^5^yK ^5^/^^ n- 

>'v^/K ^'ni^-^/V/^ <?ft^>^^^/V^— C,-2T/W=^/l-£ 
t» U < a --^^Z^^/Wt^ ^/l/J^^ ^^CO (X ~*t-:75^/w- c 

t^. ntI^^cot^ y^as (0y. tor 
(DT ^ / m<Dmm±(^m^& (fox-^-oh. -sh. 

-Stt^ R^ie ^^^^^-^r^ >^-^^y W^c^ ^ t -a * ti. 
^|J#^: 1 *fcJ^ia^lJ#-^ : 1 5-T?^*::>^tl'5T^ y^ 

[0 0 161 :$imm(o^>^^<i^m(DU^^y"^h^t lt 

7|s:|g9^(:^>^>^^^°>^^«<7)«^T^yKiE?IJ4'(^^?^^< i: t> 
2 0 %SX±. B-^L<it50 %&.±^ ^ h t-^? S L < 
7 0%KiL_b. J:!:)*f*L<f^9 0%£J^_h. *t)0^b< 

14. *0J!a^-^ h y 5/ b < fl:y n 
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l"t?^t?$n^T^y»ga?IJ<7)^2 8— -3 7#g(7:) 

?ij{ci'-5ffl (iEf*b<f^. i-sw <DT^y®^:aM^^ 

y ^id^U 4» «7:> 1 ~ 5 #1 ($f^b<tt. i^-simcoT ^ y 
T ^ y ^-egj^ $ tbX V ^ T J: V \ 

1t:^/V/3^^=3f-v'/uS (-COOH) *fcJ^::^yi^2K=3f-iyi/— 
h (-COO-) -efc^^s. tijf5bfc;*:^PJ(^^>'y"^i^ 
K(Dri:<. C7l^^^^;0^^T^ K (-CONH2) ^fcf^^ 

(-COOR) TfcoTti:V\ ^bic, 

yS;^)M*ttS-e«:tt^i^-CV^-5t,co. Ni^SftW^*^ 
f^-(?-gD»f^tL^^bfc^Vv^ ^ va*;6St:''n>^yi/^ ^ >• 

b;^cv^^p^^'53K-<:y^K>i^^^:>«•^-<:/5" K^c^^^^-a^ 

30 [0 0 18] *^PJ(?:)^w^^M'^fcJ:i$|5:$>-<:y^Ko 
v\ ^0«7j^4gi: bTfi. ^•I;tfi. i^^l^ 4i 

50 J: *»M#S|-r a r i: t^X^ 
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PAM^tJs. 4~t: Kn=3e-^7«^/V;?i5^/wy:x:cii/ix7'ir b 



10 



/i^/^^v^^5: K*S;^^J:v\ :^7/i/#v?-r ^ K®<I^LTf±. DC 

(f^(lx.tf . HOBt, HooBt) ^ ^ t ici^mr ^ y ^^it^g^r 

5o 30 

[00 20] «:ttT 5: y ^coS'l*{t:^^Si t <Dm^\^m 

fi. N, N~v^y f^yV7}^/VAT^ K, N, N-v^yf-zV 

-:;^y K?"^ if co;^7i-:^^s/ K*l^ y 

^^mt^hm'Mm^^ti. ii^*x)-2 o^c-s 0*^(^*5 

«1. 5~4^SilS(|-efflV^bi^6o ^^bKyv-SiS 
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5: :^^^y^— yV^ffiV^TTfeSJ^ST ^ y ^SrTir^^/H!:: 

[0 0 2 1] m:¥((OT ^ y Sc7:)«:ttSi: bxfi. #-[1;^ 

— h n :7:ii^/v;^/]/>'ni^/K v^:7;i:.rnyi/x!N;^:7^ y 

7K :/nt:Vv, :7'5=-7K t -:/^7K i/iJ^n^v^7K 
n^d?^->'7K v'^n^y^^/V, iy^:^ n 2 

:3e7Vn:.;;^'7^7Wt:) > T^7l-^r7V:3i;^^/Ht; (^dX-fi. ^ 
>'ix7i/ai;?<.7^yK 4 — ^ h n-^>'v?7WJ^;^"7^7K 4— y 

jfv^ --o-Xh Ky 7ix:n^;?^-7^7Wl::) > ^7 z^^\y)v:x.:^'T 
'ft. -<>'v^7i-::d~=3?^iy:^7i^#:=.7Vt: K-fk. t h 

=^ yv^cri/v- 1: K ^ HMt. h y 5^71^ t: K ^ YWJi: 

^>^^7Wl^^fcf±^— z-7Wt:i-J:oX'f*tti-5 
x-f^\ rir^^/vS/^ciftT:)^^;^ (Ci-e) r7i-::dy-f7^ 

7\m&(o\^m&h\^x\t^ m^\^^ bzi. ci2-bzi. 2 

ha-O^v^/K Br-Z. t -:y^7VJie if ^^^V^fetL 

fi, Tos, 4-y h ^--2, 3, 6- h y y ^7u-^>'-^^ v;^/^ 

:^Js-7W, DNP. ^':y^y;V:^^^y^^)V^ Bum. Boc. Trt. 
Fmoc?'^ if ^^.SV^btL5o 

[0 0 2 2] j!^3^4co:^7i^#^iy7va(7)ffitt{[::$ttfc.tf^ 

;^-r7W [T7V-=3— 7V ^V^r^an^^oiy — 

7K 2,4,5-h y >:7nt2>^^y— 2, 4—::/;^ h n :7 a: y 
—71^. iyryy 5^71^X71^:3— /V, ^-^^rn hnr^^xy — 

7K HONB. N-t FD=^v^><.i$^ v-^: H\ N-t Kn:35^^/:7:^ 
7W5:h\ HOBt) i^0Dai>;-7^/H 7fe^^;5SfflV^^,i^'5o I^. 
P((OT X y Scoffitt^fC ^ tbfc O i: L T . . "0(1 X. . M 

It) :&?fei:LT(^. f^!lx.«. P d ~-mfc^v^^tP d-j^ 

«?'c^ifcOtt*^(7)#ltTTc07jc*^j^q3T^(7:)SM^l7n^. 
M7X:7 :y'ft;7j<*. y ^;^7V-/is>'^, h y yjv^ 
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[0 0 2 3] WM(ORft^\cm'^ir^%xtj:^^'^mm(D^ 

[0 0 241 KSfcJ^-^oSJl^ i 

^ -t?-g)itr ^ ^ J: o 

(Dm. Bodanszky *5j:tJ^ M. A. Ondetti, K • i^Z^ 

irix;^ (Peptide Synthesis), Interscience Publisher 
s, New York (1966^) 
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©Schroeder*5 J: t/Luebke. if • K(The Peptid 

e). Academic Press, NewYork (1965^) 

(1975^) 

y<^K(Oit^lV. 205. (1977^) 

• w-w&t^t^^m.^^t>-^x:^mm<D^i»-<':f^ k^m 

[0 0 2 5] :^mm(D^>'y<^W^^—V^^'D'^At 
20 la^lj ^^^-f- ^h<DX V 5 ^ fD X o T t) J: 

tutau/cMa • m.^^^M(D c DNA. mt^i^tcm^ • ffi 

total R N A ^ /c^^m R N A M^^liM bfc t CD Srffl V ^ 
TS^Reverse Transcriptase Polymerase Chain React 

ion mr. RT-p cKmtmm^'t^) ^^xoxm^ir 
Ati^xit:^. #"(ix.fi. omm^^: sxmt>^th^m.m 

A. (mmm^- Axmt^^f\^^^^mm^^^^^i> 

NA. -^fz^mmm^: Ax^t>-^ri^&mmmt^^-( 

if) ^W'S^^/'^^®^^— K-r^DNA. ®ia^ij# 
50 '^\.<\%-fy^j'ir{f^}ioi^j^^^mnmm ^^if) 
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[0 0 2 6] Sfi?iJ#^ : 3 . ia^li#^ : 4 ^fcf«a?ij# 

• ^ u^-z^:^^ (Molecular Cloning) 2nd (J. Sambro 
ok etal. , Cold Spring Harbor Lab. Press, 1989) 

h V ^J^mmt^mi 9 — 4 OmM. ^f*b<f^*^l 9~ 

2 0 mMT\ Umt^m 5 0 7 0°C. ^9^^ L < 6 0 20 

3 xm iP^ti^ iM.&}^m ^ 5 D N A ?s if . la^G* 

: 2'T?^t?$ix5r 5: y^iB^ijSr^t-S:^>'^"^^K^ 

S^SiB^ij ^ D N A ?fc <if^ ^5 , nm^-^ : 1 5 "C* t> 

NA^ bTfi. mm^-^ : 1 6-e^t>^tb-5SSia?o^ 30 

^ -r ^ D N A <Jf ;5 ffi V ^ 5 o 
[0 0 2 7] *^PJCOt|55^-<:7^^ K^=i— Ki-^DNA 

fcj;v\ ^VADNA, <j^Vi^DNA^-r y 

•|£y^S5l€OcDNA^-f:/^y— , 'a^^DNACDV^i" 
?(l^^i-5DNA(^$P55'ig^ia?lJ^:t-t'§DNA. ^fc 40 

A, ©la^ij*-^: 4'T?*fc^tl.5i:£Sia?iJSr*i-5DN 
A(7)g|5:$i':^MaM^*'r6DNA. ^feJ-ilB^iJ*^ : 4 

-e^fc>^tb^^£S^a?IJi:^^^;^ b y >i:^=^>'Vf^m^T 

lfI5:5>t^*ia?iJ5r^i-5DNA. (S)Sa?'J#-^ : 1 BT^^t? 50 
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^ ti. 5 i^Sia^O ^ § D N A (7:)t|5:5>:SSia^fJ ^ 

DNA. *fc^lia^ij#-^ : 1 e^^^fc^tL-S^esia^iJi: 
>'^-f ^ h y V h /^^^^ly-eyN-^ y x-r §i£ 

>'^^':^K4'=^ — Ki-§DNAC0 g|5^ii:^ia^y ^ -5 D 
NA?i^if^^^^ffiV^?:>:jl.6o la^US-^ : 3. ia?lj#-^ : 4$ 

fc{i:sa?ij#^ : 1 6(Z)v^-rti.^^<^sa5^'»^'c^t)$tb5 
m.mm t x y x-r x-e t -6 d n a stFE mM 

[0 0 2 8] *|gK(D^>-/'^^K^fc:J^t!5:9'-<Xf^ K 

W^^¥te:;2^^0Jco^^-/^i^^K<i:0§tai-6) 

(7) ^ ^ ® C7) f ISrS-Jg^lB^fJ :^ ^ D N A X ^ ^ 

^DNASrfflV^T^^^UfctcOtcDWXy X-T-^'— v- 
3 >'tCj;oT^ilSiJi-^r.<^;a^T^^^o ^^-f Xy X-fif- 
(Molecular Cloning) 2nd (J. Sambrook et al. , Col 
d Spring Harbor Lab. Press, 1989) i[Cm^(r>:^^f^ 

\^^-::>xn^^^ ^t:^^x^^o '^ti. rii^<7)^-rxy y 

<2^*P0^5^ f^dxtf. MutantTM-G (^?@3& (t*) ) . 
MutantTM-K (3g:S3t (tt) ) ?'^cB^^ffiV^r, Cupped dup 
lexffi^Kunkelfe?^ if (?5 g #:<i^*P(30:S^jfefc -5 V^f^-^tb h 

Km\::^^^m:i^i^^oxnt^^ :Lt-^^xt^o ^n— wt; 

'^fa'tmmKj:v)mmmmxmi[:i.fc^ . v>'^ 
—^mui.ti^i.x^m'r^^^t'A^x^^o i^dnaj^ 

■^<D5' ^mm^mmmt^:=^ I'^^'ti^xcoATG^m 

A. TGA^fc{^TAGtr^LTV^T^^ 
V^N^^g^n^ Kt^^DNA:^^?:, ifi^^-f-^DN Aif?>r 

^mvmi.. (n) KDNAifjt&iS^^T^cC^m-^i^^^— 

[0 0 2 9] — i: LTt^. :^ffi*S*coX^;^ 

K(^(l. pBR322, pBR325, pUC12, p 

UC 1 3) . ^^m^M<7)y^y:^^ F (i¥L pUB 1 l 

0, pTP5, pci94) . mmm^yy:^^ K 

(^il. pSHi9, pSHi5), iyr—i^^<^t^<7:>y< 
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Al-ll. pXTl. pRc/CMV. pRc/RS 
V. p cDNAI/Ne o7^^if;0^jSV^btb'5o 

■B^ti, SRa:/P^-^— . S V4 0:7"P^— L 
TR:/n^— ^5?— , CMV>^n^— , HSV-TK 

':fu^—^—f^t^7^m^fhti^o ctbb(i0 5t>v CMV 

s po 1 s 

P02yn^— . p e n P:7'n^— 

PHO 5 :/n^— . PGK:/ 
. GAP:/n^— , ADH:/a-^— — 

;x:7'a^— , P i o y^n^— L 

v\ 

[0 0 3 0] ^m-^iJ't^^t-^^. iUJiOftiitc:. BffMi-J: 

v'^^-^:^;K ilJR.-^— ^ S V 4 OitM:^y v^^- (tA 
T. SV4 0 o r i i:i&f*i-^m-a^/&Sfc:5) tj:t*^^^ 

Tf^. 1^J;t«. Ki::i^^5S7C^^ dh f r 

TX) . TVfc-v'y >'W'l4st^-?' (£AT> Amp 

(Jy.T^ Ne o"^ G4 18» 

Wa^rfflV^Td h f rste^^SS^-^ 

^-g^^l. PhoA • v-^^^^Vga^lJ, OmpA • v^^^^/VlB^Ui^^ 
[0 0 3 1] LTfi. J^^/^y bTS 
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1?iJ;t^i. ^v/aci y t:T • =1 y (Escherichia coli) K 1 
2-DHl • • if^ • -t-Va^yl- 

(Proc. Natl. Acad. Sci. U S A) , 6 0 
^, 160(1968)] , JM103 A ' 

TiX5/X- y -9 — (Nucleic Acids Research) , 9 

309(1981)], JA221 [v^ir— • 
^ • •=ei/=^:x^— • /'•^'Y^ti (Journal of Molecul 
10 ar Biology) ] , 1 2 0^, 5 1 7 (1 9 7 8)] , HB 

10 1 i-J-^—^Jf^^ • • ^^^=^"7— ' 

— . 41#, 459(196 9)], C600 [v?zr:;t-^ 
(Genetics) , 3 9^, 4 4 0 (1 9 5 4)] Jfc 

yv;^ • -^rf^f-jv:^ (Bacillus subtilis) M I 1 1 4 
[v?— V, 24#, 2 5 5 (1 9 8 3)], 2 0 7-21 
Cv^-Y— • • ^ h y — (Journal of 

Biochemistry) , 95^, 87(1984)] f^)£i)^m 

20 irl/lfv'^ (Saccharomyces cerevisiae) AH 2 2 , A 
H22R", NA87-11A, DKD-5D, 20B 
— 12^ v^Vif U'^.-f ir;^ /K^'-^ (Schizosaccha 
romyces porabe) NCYC19 13, NCYC203 
6. tf=3rT ^N°>^hy;^ (Pichia pastoris) KM 7 1 

[0 0 3 2] S^«i:LT{^. ^Jx.tt\ T>^/p;;^:d5A 
cNPVCO:]^^^^. ^Sli^^^^^S^tt'fbWa (Spodop 
tera frugiperda cell ; S f ^l&) ^ Trichoplusia ni 
C04J|ii5te{7:'MG iMSs Trichoplusia niCOfP^^cDH 
30 igh FiveTM^ffljlS. Mamestra brassicaefijRc^^^jia^^fcf:^ 
Estigraena acreaS^K^Offllfi/.^ <H^:^S^V^^,t^^o 
;5^^SBmNP VC?:>»^tl. SS^^S-fb^fflSa (Bombyx mor 

1 N ; BmNWS) f£t^:^^^m^^hti^o f 

t i.xn. #iJx^f^ s f 9mm (atcc crlitu) . s f 

2 llffiJia (i^Ji. Vaughn, J.L. >- • (In V 
ivo) ,13, 213-217,(1977)) H:^^m\^^htl^o 

^--r^-Y— (Nature) , 3 1 5^, 5 9 2 (1 9 8 

5)] o i6«0IS<^ bTfl. mx.lt. i^/vMSCOS- 

40 7, Vero, — ^X>^^'^^ :^ ^ MSG HO (J^A 

T. CHO?^BjgS<?^E9SfB) , d h f r afeT-^^M^-r-T:^ 
— XV^i^;:^^— ^JiaCHO (ii^T^ CHO (dhf 

r") mm.tmu) , -^^7:^L^^0ia, •^'>:=^AtT-2 

0, -^^^^^^^—^mm, v:yhGH3, t: h F LIB 

— aL^^jn— (Proc. Natl. Acad. Sci. U S A) , 6 9 
^, 2110(197 2)^-J-'> (Gene) , 1 7^, 1 
50 0 7 ( 1 9 8 2 ) J^f: if iCfE«c<?^:&^!fei-^^oT^T^^^ 5 <!r 
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[0 0 3 3] y<'f-/i-:^mm^mw^^'r^ia±. mx. 

-X (Molecular & General Genetics) , 1 6 
111(19 7 9)fi:}£\z.t^m(D-Jjm\:^^^-DXnfl:o 

- ^ . :ai ^-ifV ^ n (Methods in Enzymolog 

y) , 1 9 4^, 182-187 (1991) . :/nv^ 
— ^Jly^^X ' • if • ^v-a-^/V • T-^f^ — • 

. if^oi^^WX • • if • (Proc. Na 

tl. Acad. Sci. USA), 75 1929(197 

/'T'i^/nv?— (Bio/Technology) ,6, 47-55(1988)) 

^SX^^i^:7°n h ri— 71^. 263-267 (1995) 
imW&mt) s ^Uuuiy— (Virology) , 5 2^, 

4 5 6 (1 9 7 3) Jcfa*(;9;^ife{ct^oT^T7i b:Lt ^^-^^ 

mm ti.x i^mi^mm:^m s -e ^ . ^<d^{c i^mmw 

y-^—rf' y:^-. ^-^Vi^^ ^^^i^^ rt^^x, :^ 

[00 34] ^i/rc y t TmM^m^'t^^(omi^t L 

[^7— (Miller) , "i^-^— *^>^V' • • cx.:::^ y 
Zyy ' ' "^U^^uy-- • -J:^:^.^^ (Journa 
1 of Experiments in Molecular Genetics) , 4 3 1 — 

4 3 3, Cold Spring Harbor Laboratory, New York 1 

9 7 2] c:rtCi^^g^cj:9:7°^^'-^ — ^ 

y e TmM(om^. mm^^m'^m 15-4 3°cxm 

^^J3 0 — 4 0°C-e*^j6-'2 4B#PH^^Ti^^V^, i^^^id j; ^) 
—jvy— (Burkhplder) ft/J^j#^^!J [Bostian, K. L. 
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:/ni/— v?>^:^^^X • • if • ^->3^/i- • T:;^7x 
• ■ if-r::^=-:/WX • ;^:7' • if • 

(Proc. Natl. Acad. Sci. USA) , 77 450 

5 (1 9 8 0)] ^0. 5%:557if ^y^tr-a-W-f-^SDiS 
m [Bitter, G, A, y^xi-y—V-zy^^y^^-^y^^-^* 

-y'U^^jv ' T^f^— • :t':f ' 1f-f ^>WX • :t':f 

• if . (Proc. Natl. Acad. Sci. US 

A), 81 5330 (1984)] t^m^fhfl^o 
mM(D p Hlt.m 5 — 8 
10 3i^*^j2 0°C~3 5"CT*^S>)2 4 — 7 2 H#r«1^T?'c^V^, i^s^ 

*lTfe5fP^^tem#:^*&«-r^l^. «±tt^LT{l. Grac 
e' s Insect Medium (Grace, T. C. C. , 5^-^' — (Natur 
e) ,195,788(1962)) tC^Sj-fti L^c 1 0 % iXifiL^^O 

nme. 2 — 6. 4tc|ili-r5<^:d^^?* bV\ «*j^a 

^.^2 7°c-e/^3 — 5 0^s^^TJ^c^v^. i^-^mcjt^zxm%^ 

20 jkW^-^t^MEMi^t-fe Cif'Y^>';^ (Seience) , 1 2 
2#, 501(1952)], -DMKM-mm [^^4 n n 
— (Virology) , 8#, 396(1959)] , RPMI 

16 4 omm Izy-Y—i-^i^ • • if • Tp^ y ;^7;:/ • 

P^7^V;^>'1/ • Tyiy::^—>3 > (The Jounal of the Am 
erican Medical Association) 199^, 519(19 

6 7)] ,19 9mm [:7°n • • if • y 
-^4=^^^^ . • if . y<^:^xoit:^:fy/v • y •r'-r 

(Proceeding of the Society for the Biological Med 
icine) , 7 3#, 1 ( 1 9 5 0)] ifja^fflV^ fetb5o 

30 p m^m 6-8 x:^^(Dm'f^ uv\ m^i^m'^m s o 

t:— 4 o°c-e^i 5 — 6 o^^1ff^^ev^, i^^^^^iiScrii 

[0 0 3 5] ±M^m^mt^h^mm<D^ lyy-^^ m^^T^M 

x^^o ^^m<D^ ly'^^^^ m.^m^MW^^\i^\t.mi^t^ 

bttmt-^jc^LTfi. <i^^m^mxmw^-h^ 

^ ^^^^ Soattttl^«^»5*rJ£/.^ i^^^^iai:^ V ^ ^fh 

tt^ij-^. h y hy-x- 1 0 o^"/^^^o#ffi?gttsij:^s-^s 

ttTv^TtJ:v^o m^m.^\^^i^^<^K,f)^^7^m^^fi^m 



50 



(13) 
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^Mk. mmm. m^^mii. ^vi-^ii?£. ^^xisd 

[0 0 3 61 f)^< LT#btt^^>^^^^K:^Sa^Si#^~e# 

m«:x.#:^s|i*-f ^^v^-^:^®^. j^Situ*fc{^*i 

[0 0 3 7] i^m^(0^:^^<^m,. K^fcf^ 

y ^ n — ^ y ^ n — :^/vfel#:0<pJtb"T?fco 

lEi-fo, f)-2 — 1 olass^T*:?tt'5o .iv^btb^^ajfiL 

^t^y^. yyh. t^yv^. 'y=¥. =^yV3tmkfh 
ffi ^ tbfc^^iktbfe. X ttV ^> ;^ ^ m'^i^(Dm}^ h ti 
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ju::^y^ y(D^ii: [^--f^^— (Nature), 256, 495 (1 



975)] t^lt^ev 



m^^t. yt^^J^^uyy^^J ^—;\- (PEG) ^ir^- 

10 >lV^e:>tb^o 

[0 0 3 8] 'WmmmMt LTf^. ^dxfi. N S - 1 . 

P3U1, SP2/0, AP- 1 ^^<7:'?aifc.i!j^(D#M 

ffi?»Jia;6^^tf ^^^-5:65. P 3U l;^lW*l-<>Sv^btL 

j9a^^<^^:^*bV^J;b^^il : l — 20 : im&X'h^. 
PEG ($? ^ b<f^PEG1000 — PEG6000) 

o%m.&(oms.x-mm'^t\^^ 2o--4o°c. 

^?^U<J13 0 — 3 7°C-ei~l 0:5^rBl-f >^^^^— h 

20 a— :^/i/jn:f*^:^'^^-r :^^y V—'^<Dyy^J—=^yy\z.\-^ 

m^(D^'^i:t^^mx^^t^. ¥\K.\t. yy^-^yKiKm^ 
30 mn^mmfs:}£xmm\^fz.yy^-^ym.'^M7L^. mm^-^ 

AT {Mif^-^^y^y^ T^yyy=-]) y. ^^-yy) 

— 2 0 %. ^tf * b<f^lO — 20 %co4^Ji&ilJ&L«Sr^4> 
RPMT 1 6 4 0tt±ife. 1 ~ 1 0%C04^l&J^ik?f ^-a 

40 t^Girmm (fQytmMJiM (W) ) fe5v^^^/^-r:/y 

^tf*fflili&L*itife (S FM- 10 1. BtK^S 

(:») ) fj:^^^m\^^^^t:^^x^^o mm^MM^t. 

f^. a^5 0-3®re> *J*b<t:il®FBl— 2®^1-trfe 

^(Dijii^tt(DWi'^tmmK'Lxm'^x^^o 

[0039] ib) "^yy n /Wfetfr 
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mmMjtm'^i:. -f:r>'^m 

ft: a^d. DEAE) (c:J:ap^JJ}^#?i. ®a'L^fe. ^^ju^ 

[0 0 4 0] [/^^ y ^ n— ^/i/j7i:f*(^{^M] 



ir^-^y T— Ma«i:0^-^#:tcSIU =^-^yT— MS 

^itx^i J:v^;a^ i^dxtf. !?v'jk?fT/i^:7^^ v^i^v-lh 
{c^ct *^ 0 . 1 — 20, u < \tm 1 — 5 cof ij^-e 

V\ S^fi. ill'*:)2-6®fe{Cl mTo. ff*^3~l 

[0 0 4 1] ifm^<r>^iy^<^W'^fc\t^l^^':f^ 

=2— Ki~^DNA (KJi.T. T>'^-fe>'^DNAOKJ.P>^t- 
fcV^T^^. rtife(7)DNA^:^^?^(DDNAi:B&tS-r 

NA(D^JE^»$yL»^{'^fflSr*i-^tco-CfetbJi. 

NAtc^«^(cfttts^/^i^£Ba^ij^j^. mx.\i. if^m^ 
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■ 0 %K±. U% U < f^/^ 8 0 i: 19 ^ b < Jil^ 

9 0 :^t>$f* b< 9 5 %iy._hO^BIlI'l4^^ 

L < um 8 0 %i^±. i: ^9 b < {^1^ 9 0 %Jii.Jt. ft 

;^DNA;65$?ii-e&^o ^tbb<7)rv^ir>^::^DNA 
10 <2>*P^7)DNA^J^ica£^^ce<^f^ffiV^rM5ti~5r-<^55^ 

[0 04 2] «Tt^. aS^-<:7^^ 
:7'^ K^^— Ki-^DNA (i^T. *^0Jc7:»DNA^i& 

20 [0 04 3] {\) ■:^mn(o^:y^<^m.t^^n-^^^m 



(15) 
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<tt9 9%jiJL_bi;ifflM^ttfcfc(^^'l£ffi"f-^t?^:asif*L 
[0 0 4 4] :*:^P^CO^>'/^::J^«^Ji. -^(Ixfi. i^^^^t^^ 

^ tb6 ^ffifflS?f^«-e?IifPi~5 r i: J: o T«3gi- 
^T^hli^X^^^ ::ixeii*y{-:fett ^^^J^^^^it^fi^ 

yy/v^— bSOTM. HCO-5 0>ieif) ?^^ifi:#ffflL 
Xt.J:V\ ffl«i:bTf^. mK.\t. :=i^'^m. J^mm^^ 

m^n. y :^mmmmm. mmi^ h y ^j>^mmmj: 
if) . (Fiix.«. mt^y-^^^^^^y^. 

/Ky ^f^i/v^^y ^-/i-?iir) . i^^M (#iix.«. 

[0 0 4 5.1 ^ICOJ: 5^-bT^#fetb;6M#J^^^ ^:^"t:lJg: 



10 



20 



30 



40 
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tf. ^^yb. -^^7:^. ^71-^:7 by. 

v^. ^7-^, ;t-rz, ^p^, i^yK ^:/^^>v^ 

/^r^K^coS:^*^. nmmB. 



^ %M^1^ O.lmg — lOOmg. 0S L < 

^1. 0~50mg. J:«9 «f * L < J^*?) 1 . 0 2 0 m 

m<n 1 ms^sf^s-^^^^. ^^^^ <t o x 

l^^<^mM-^^^^n<OW^Xl^K (*fi6 0 k g i: LT) 

'S^^s — Ptco^K^ w^^«^^IS)0. 0 

I'-'SOmgm*. ^f*b<f^*^0. l'-'20mg^ 

it. J:t9$?^b<J-i*t)0. I'-l Omgm^S^Sa^tc?^ 

(D^^-h. 6 0 k g^^fcJ9^-m»bfc»SrS4-^^-i: 
[0 0 4 6] (2) 5^5fHt-*l-i"^E*'f^«'ft:'&^^^^:^::^ 

^BilSi^'^ b y ^ ;^ (#tc:/n -7^:^:^^^ y ;j57 >-) 

#ffi^3ms ttiii^^i^b. ^mmm (*f*b< 



50 



(2) (i) *^P>gO:^ ^offl5:9--<:7'^K*fcf^ 
•^^^bO^|■^c^H^g»4^ii:fc#'a'i: (ii) 
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{^(lx.«\ (i) i: (ii) (Dm'^^^:^^-f^. 



[0 0 4 7] *^P^C0^>'y'?:^7^^c7)y^^t3-7'r— ifSStt 
fi. g#:<2^*PC0irjfe, m^U. H. Nagase, ;^y5/X 
-^^^ ^ n i/— (Methods in Enzymology) , 24 

449-470 (1995) tCfEttCO^b^fefc^ V^f^-^ttiCip 

(*f*6ti{c(^^»£7)^«^j4JctBtto::^?if^ 

JS^!l4(CfS<feC0MOCAc - Ar g-Pr o-Ly s- 
Pro— Tyr— Al a— Nva— Trp —Me t — L 
y s (DNP) -NHa^ ^^^TYm^fJ^ ttM^^c^if) f^E 



if b tb. r. b {Y.'^m \mWii\\:.^m -e fc o T t> J: 

p urn 4-^-10 (s^ b < p H*^j 6 8 ) CO y 

[0 0 4 8] ^i|x.«. ±fS (ii) (50a'g^(c:^Btt^:7^n"r 
T— ^^St4:^SJ::fS ( i ) (DS-^tCirfc-^x, 2 0%i^ 

_L. L < 3 0 %SX±. J: b < f^,%1J 5 0 %Sl 

TT—^m^^i&m^^ih^mti^x^ — ±ffi (i 

i) (^*#t-*5tt^'7^nT^T-ifffit±#:d^±ffi (i) O 



-a-iCi^b-^T. 2 0 b < 3 0 

J: ^9 b < fi*^ 5 0 %sA±mm^^m.m^[:^m^^m 

^ D N A Sr^^t* ^ D N A Sr^^t" ^ M 
NA4r^*-r^DNAS:^*i-^^ia-<:^>5^- (^Jllx. 



(16) 2 0-0 0-139480 

30 

#J-S!i«te. /c^:^^Xt) COS 7,^0^:0^0^ b<ffi 

af*<2^*PCO::^fe, Methodsin Enzy 

mology, 248#. 47-58M. 1995^(e:tBg60;&?£tc5p DT 

({^ll;l«. -rt?;:^, ^-f-^^ t^^v?, :7^^, 

i^-. ^-^^ hy. -t-^. -r5<. i^/K ^^^yOiy—^^j: 

^la. K#F^ffi»J!a. feSV^^MCS2/8s ATDC5;^^<Jf<7:»tt 

iJ^'' y ^-s^s^tttbf^. ffl^^-^ h y >y :^^nmmm 

20 t* (#i-:/c2-7^:^:^^y ;^>^^^^*Stt) ;^5igv^^<^^ 

mm^hi^fhin^o ±m<Dmm^^ h V ^y ^ :^i^^mmm 

{t^-y rii^^ /:7^y :^>'^Sij^t^5 - ^i- J; r/n^^ 
y ^-^^^^st^E^^^m-r ^ cl^ Rltg 
30 5o r;|g^ste:^j i:LT(^. -<:/5^Ks ^V^^^^S 

i^«:^^t^mE.m±m^xy)m^^n. mm) 

2oii^±coae^{cr2-K*nxv^^«^. ifd^^av^ 

40 V^-^^K^^- K-r^a-f^^^^SAbycffim;! 

V :^>imi'^'t^^t\cX-DX^ yr:iT:^^]) :fy>^^m 

m^^^i-^^>^<^m^^-Yir:b ^ * a b fc 

i: bT&* b< fl. r^^PJ(?:)^>-yNVK^ 

50 3g 5 ta*cODNA^fcJ^@iS?ij#-^ : 5 ^ tL6 T ^ J 



(17) 
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IS r^g^^i^j irLT^l. mXJii. -<:7°^H\ 

Ktt-fb-^^. ^^{k-^^i, ^m^nm. 



mm^^^y^^^V.. WJ^-^^^V^f^ 

2 5 0 mM h y -±£1^^ ( p H 7 . 5 ) . 5 mM 



MOC A c — A r g — Pr o — Ly s—Pr o — T y r 
— A 1 a — N V a — T r p —Me t — L y s (DNP) - 



20 



30 



40 
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[00 5 1] :^%m(Oy^^ V —=^>'^:^W:-^tcl^:^t^ V 



mm m^it^ ^lyh. 

^-^s ^y^ -f^s i^^K 5^>^^^°>'v> 

\t^(o'&(own-mt. ^(o\'^m. >#^3^a^ s^^^. 

I'-lOOmg. $f^b<ti?i^l. O'-SOmg. J: «9 

mm g mx:^m m(D^iyy<^n^ (omm ^i^m-t ^ ih-a- 
m^&Mnm^xm^mx (e o k g ^ lt) (cs-^-r 

^m^. —BkC-r:)^m^h^m^mo. 01 — SOmgfl 

iif^L<('i^o. 1-2 01118®*. J:9»*b< 
f^.%0. 1-1 OmgmA^^fll^aMt-J; 

:as$HFti5'a^xfe^o i&(Dmm<Dm'B'i>. e o k g d 



PI s 



50 



0 k g LT) tcljoV^Tfi. — 0 tCo^K>fb^fe**:J 
0.1 — lOOmg. ^ b < 1 . 0 — 5 0 m g . 
J;J9$f*b<Ji*>3l. 0-2 OmgS-#i-'5o ^Sp6^ 

•f ^^b-^i^Sr^iM^fJ^^ff^xaS^A (6 0 k g UT) 

i-K^-r^W-a-. -0t:io#S'ft:^^^*5)O. 01-3 
OmgSS. *f*b<f^^O. 1 — 2 OmgS*. i:'? 

m'^l.<m^o, 1-1 Omgait^#|ji^^i*ficJ: 
[0 0 5 2] (3) :^mm<D^>^y<ii^W.t(Dt^^-<>^ 



(18) 
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mn. (i) :^mm<Dm^t. ^mm^^mwMit^ti 

K-^^ LfcSitft ^ tLtc:^mm (0^iy^<^ ^^(on^^ 

m.m(o'^M^. ^x.xi (ii) mki^tuW'Ai\z.^m\:\^ 
:^^m(D^>^^<^m.m(D'MWik'^m^ir^^ ±fa (ii) 

[0 0 5 3] *fc. :^^mo:>^>^-^'!7^^\z.M't^^/ 20 
■Ct>J:<. -^/c. ^#::5>T-OF(a b')2 ^ Fab\ 

^ K o ^ '^m.mt. # tcfij PS ^ § 

^^v\ fa;t^i> ^-:7a^ hy-, -Yi^y^^ b 

mm. #stt^o^^T\ ma^^§1^>'K'< 

:7/U';^u-/irW y^^^v^T^-— h/^^^:ds^v^e5tt 

5^ > - T tf ^ Sr >^ V ^ § ^ i: t T t -5 o 
[0 0 5 4] fei:J^fo^V^f^SrC#:c^^^{b(C^^oTfl. 50 
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:^°y y/i-T^ K. ixy ^>'^<Z)^^;ttJii^ fc-S 

o T t J: V ^ L ^ b r tT?^^ o -r t J: V ^. ^lilsftffl 

(Dn&i}X2mmu±(Dtfti^(Dm^m^m\^^xhx\^\ * 

[0 0 5 5] :^mm<D^y ^ r^^-r/i^tKi^^^^^ K-r :y 
=f-ii:SX^<DWmt^:^y^J^. mx.^i. m^W:. -TA/y h 

\^M\^xm'^m\^R}t^^^fz.(Dib. ^Rjt^commtfiw. 
(F) ^-frir^-^bfc^^iifefeiis (B) t^^mi^ 
(B/F^ii) , B, F\^^^n^^(Dmm&^m&i^. m 

:»lfeLfr^±RJM4co^>^7)S:ffiV^m2fet^*«!l bTH*^ 

mm^\:.t7imcM i^xm^^jt^^-^tc'^mn t ^5>»t 

^^S-f^o */c. ;i^:7ny by— Ti^. ^w^fc^v^ 
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[0 0 5 6] ^tihm^(D:^&^^m'^m^:^mm(^^ 

^tr) > TMethods in ENZYMOLOGYJ Vol. 70 (Immunochem 
ical Techniques (Part A))^ [r]^ Vol. 73 (Immunochem 
ical Techniques (Part B))^ Vol. 74 (Immunochem 

ical Techniques (Part C))^ Vol. 84 (Immunochem 

ical Techniques (Part Deselected Immunoassays)), IrI 
S Vol. 92 (Immunochemical Techniques (Part E'.Monocl 
onal Antibodies and General Immunoassay Method 
s)), (r]# Vol. 121 (Immunochemical Techniques (Part 
I:Hybridoma Technology and Monoclonal Antibo.die 

s))(eJlJi. T:fyv'^^y^^i^:^^^n)fJ:t^^^m^^ 
t" § P>« o ^ «^ Sr^ W i" ^ ( c^ffl -r w 

[0 0 5 7] (4) jtfs-T-^ff^J 

-r^^ if^K ^>'^'^>'i^— ?teif) t-*5tt^ 
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^:Lti}^X^^(OX\ 0'(lx.«\ KDNA*fcf:imRNA 

m R N A (7:)±iiP fe ^ V ^ if cO^^K^^Sf^J t 
LT^-ffl-efc^o *^0J(7:)DNA^^V^5±f5Ost{K^ 
#»f{l. ^yx.«\ g-»:<2^^<Dy-ifV>'^>f >^^y ^Vif- 
v-a ^-^P CR— S S CP^i (-^V^^y^;^ (Genomic 
s) , ^5#, 8 7 4 — 8 7 9H (1 9 8 9^) . 

>^>-^^X • :f:f • if • -^^/3:^/^^ • T:^'r^-' • ^ 

. • • ai;^:3i— (Proceeding 

10 s ofthe Natinal Academy of Sciences of the United 
States of America) , MS 2766-^^2770 

M (1 9 8 9^) ) f^ticxvmm-i-^^t:^^x^^^ 

mmm^mm. afm^m. mm 

20 -fb. ^si««>'^^*6o^if^T-fc6-BItBtt;^s^sv^^^#w^i-^ 

::^;e>^-c#^o *fc. p CR~ s s c pfeic j: dna 

r. ^mi^^^. m^mi^m^. nfmm 

mmm&i^ < ^^±M^mt^: t\ ^fcf^isttiiay 

[0 0 5 8] (5) r:y^^>y^DNA^^mir^mM 
30 SiJ-r'5^<i:;5S"e#'5T:x^-t:x;=^DNAf^. *#:F^tcjo 

±|HT^5^ir>';^DNA^_htfi(7)f^^ • "f^PSMt UT'lft 
ffli-^^^s S515Ufc*a^?«<?:)DNA^'^^-r^#a3!^ 

15!l;tJi. KT^^i2:>';^DNA*ffiV^^#^. I^T^-^ 
ir>';^DNAS^^^4lfc^v^^■il^ h n ^5?— , 

'fbb. KT^^^rVl^;^^'— X/VOct^JS:::^?^ 

N A f^. m/is^W^S {C:Jo tt 6 (7) D N A (O^^^^ 

50 [0 0 5 9] ( 6 ) ;*:|geg(^tn:#:Sr'^*t^ag* 
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t^yv^. y^i^. ^iy. yf^^ i^/w/^if) \cMi^x 

S<hLT. iil^O. 0 1 — 2 Omg/k gf*:maft. B 
^U<JiO. 1 — 1 Omg/k g#:mSit. ^fctc^?^ 
b< f^O. l~5mg/k gf$aSS^. 10 1 — 5® 
&S b < ^^ 1 B 1 - 3 leimiS. »p?iM^c J: !9 S: 

'^ibmKM\^^M'^\a't. ^(D&m^ji:^^xmM\^xi,2: 

tl^Xl&^'f'^::Ltt^x^^o illB^*(e:ffiv^fetL§E 

j^mt.si^^jk^u(D:^m^xoxm^^ti. m^^m^:^ so 

[0 0 6 01 ^&Ql&^(Dfz:^(D&m^t bXJ^. ^Jx. 

ATmtM. &\H&MM. mm&mk ^m&MM 

HCO— 5 0 (polyoxyethylene (SOmol) adduct of 
hydrogenated castor oil) ] ^* LT t J: V\ 
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m-^-r^^t^cx^xmm^ti^o ±mcomQm^tz.it. 

tb<^SmW4SlJ?P^S/cJ9a^5'-5 0 Omg. tVt^^f 
1&MMXI± 5 — 1 0 0 m g . ^(Di&(DmMX\^ 10-^2 

5 0 m g (D±mm^'^^^^^tix\^^^:i t mj^ lv\ 

[0 0 6 1] (7) DNAte#lb% 
DNA *^e^<^iH-*ttDNA^i&tE-r;5) 

^'c^fct). (1) *^§B(0:^MtDNA^fc:(i 

^C0^mDNA^*-^;5^t hPffLib^^, (2) ^fc h 

ntfLt&*;a^^^^>#»J#|-Trfe'5^ {l)mm<omm. (3) 

yiy#Sb^^^^-^!>;^*fc(^^^y (2) istto 

ib^. :feJ:t/ (4) ^^S^fDr^^ftt^DNA^/tf^-^O^ 

SDNA^-g-^t^u mmm^^\^^xmmL.o ^mMx. 

^fcf^^(7:>^^mDNA^*-r§^^b hPi?Liiji^ 

*^0JcODNAS5#Kj^<^ffi&fBt-6) fl. *§S^P. g 

AE— 7"^;^^ h y i^i^f^ tl^ ^ ^ gS^i^t^^DNA^te 

^i-s6«)ti~^7^%5^o^5!tttDNASrte#b. mm^ 

[0 0 6 2] hmiWimt bTJi. 'gllx.fi. !i7i/, 

*15^. t t9^^tt'^'i^;^ (^Jxfi. ^sfi^c^rbT. C5 7 
BL/6^^, DBA2^^ne^\ 5c^?S<^bT, B6 
C3Fi^^, BDF.W^, B6D2Fi^^, BAL 
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Wi s t a r, SDf^tl *fLft4^tc: 

cot hDNA^te^^i±-'5#'^. ^tL^^^llItt;0^i^V^* 

T^S£t-^ *^?«<7)t: hDNASr/^^L^cDNA=3>-;^ b 

r t J: o T*^?^ <;) D N A SriS^lii-^ D N Ate^nf 
[0 0 6 3] :*:^5g(D^>'^-^>5^KO^^^:^i$^--^ bX 

A^mPtfi^^T^^^:7^^^— ^ — l-"^^^- #"yx.«. (D 

— @#ffinifLib#) (t: b. ^p?;^ ^.zi. 
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40 

b a :7 ^ V, fi^^^lgfeiittT/v::^? y y :7 r ^ -if. 
i-m^T i e 2 i:Pi&$;h.^) . "t- b y ^J^:^ V 

^M.Ty'^y iy> 3 V ^-mtm^ (Na, K-ATPas 

isxxii I A. if im^-r^/t tr>5^ 

— , MHC^9:^ Ifeti® (H-2L) . H-r a s . 1/ 
— (TPO) . /Ky-<:/f^K^SH-?-la (EF- 

10 1 a) . er^^iy. a^^xj^^ ^:^iy>mm. ^^-^y 
y^vi^. Thy-i. ^m^'m-y'v -"^^ mm^u (V 

NP) . jk?tT^ KP=z>'7K— b> ^;^i^^c3fc-' 

bp<:^^n ^7-i'7v;=^:/n2^-^'-, b b y -<:7^5^ 
MMm^la (EF~la) o::?'^^— , t: b*5j: 

20 [0 0 6 4] ±f2-<>^ ^—l^. DN Ate#*fL»)%lCj3 

V^TSK3.ti-^p^ ^:yirVi>-Y — RNA<Z)i^^^^fei-^ 

^;aW*b<. Fd^fis -^^yi-::^ ft 5^*5 J:l)^^#astf Life 
^^ft5fecD#DNAcoiE?y^^av^Sr.i:;asx*. i?^b< 

^^^ii-^ g We#DNAO;^:/^^i>'>'^"'i/^^^/K 
ft 5fe D N A tJ^Tf7lR(Z)^ffi^V i^ D N A ^ ^ ^ y — 

J: i9-irVi^DNA<D^Tfe^i/M^^SiSi: LT. :^fcJlflT 
li. Wll. a^^MSftStRNAJ;*)^^ 
co^itcj; *9PM^ttfct@«DNA^ii:3^i: LTSi#-r 

t)^MUfcllf^ffl:«^{^Mi- 
^^DNA^iV^^^ b9^ bi:bT. mjfSt^'T'n^— i^^- 
&mmmmm^:i^n^^mm(o^^'\^i^^A(om 

• E^*0J3atc:jsV^T. *^s^cD^5gttDNA:d^#fti-5r 
50 i:^^. fpaib^<^#^-^^^i--^"C. -^(JOK^^flSjBJz-O^^ft: 
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m (Di^M'&D N A §r * -5 o 
[0 0 6 5] *^^(7):^*ttIE^DNA^te^$-^:^c^^ 

tt ^ ?^ cOi^M* D N A , *t*Pf fLlftfe 

'fs^tvao DNAte#ft(^'f'^aift^(?:)Si-^/*fflj3S(cjov^T 

§^cOi$1«.M4DNASriaPJtc:#-r^r.^Sr«Q^t"5o *M 
SrigPJt-^i-^c *ADNA^*@j^S^fe#:<^iW^{C#o 

^^t\^^^ ir^X<D^mtmi:>NA^7^m\c^'t^ J: 

^■f^0^ hm%W}m^t.. :^mm(DjEnr>NAMM^^ 

^'^briX:3^^. [^^ttC0iE^DNAC0Sltg^{JS»i-§ 
r J: J9 mmr^ comtg /L^ljlg 
^5!^t"^^^;asfc«9. -^(/)^tS^y"Vvll3i^,J^ LTfiJ^i- 
Sr-fc^^lf^^o ;2|s:^PJcOiE^DNAte#»)ffe 

^mmM<^^^ v—^>'^^mm^i:>mm'^mx-h^o 

[0 0 6 6] *B8^CO^*t4S^DNA**i-^ 

hmfimmt.^ ^iatcj:«9i^^ttDNA^s:£(C'f* 

^Ttcff&i-^J: 5t-a>B:^tb^o DNA*g#m(^jttti 

5o :*:%SJc0i^*14DNASrgtt^V^fcroa(^S)^C0 
^DNASr^-r^o ^ADNA^^ei^^fe-I^OSs^^tcjt 
-r 5 r ^ «]: «9 i--<T <:0^^:d5^D N A Sr ^i" ^ J: 5 



(22) #r?i 2000-1 39480 

42 

bthX:^^. \^^i±(01EnDNA(Dmm^mmT^::-t 

&tt^^:it^^&^ ^ ^(Dmm^'f^i^m^tLxmm'r 
^:itt'^x%^. ^(ix.«. :^mm<D^^DNA$m«}m 

^mcX^jEmi^>y<^m<Dmmmm (dominant negat 

^m'^jDNA^mw^^^f^m^imm^. mmi^ti^mM 

:=^>'^nm^hmm'^mxh^o 
[0 0 6 7] *fc. ±m2mm(D^mmcoiDNAm^W} 

D N A$^#if)#l (^^a.JiSEft' O DNAt>b<JlR 
NA^E»^:7'W-r^/^>\ ^fcJiDNA^C J: 

(S)DNA§r*t-§a^(^*ffllSSr:S^mSli««£^it{-J; !9 

i^y<^m^mmir^mm(Dm^^'Ji^^m^^ :it^^x 
40 m(DDNA$mmm^h^m^^^^tiii^. mm^tk. h 

50 ;*:|g?g^D^>'^^'^^^KJcpiSt■^^A^^?^5*mora«:|r^T 



i 



(23) 
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[0 0 6 8] (8) y ^y^T^7 htbifej 
tti|^E#^Jia*5^U^*^?g(^DNA^3S^:^^t ha»?L 

(2) KDNA;65I//K--^— ae-T- (^ll. 
13 h v-:^^— if atlS^) ^#Af 5 r. J: «9 ^ 

(1) iItE«c(7:>fl^#*SIS. (3) ^^^-^ 

^ v-^ffifte-TTfe^^ (1) JSfa«cofl^#/^ffijia. (4) 
(5) ^ •-ymwim:!^^'^^ ^x-h^m u) ^ts«t 

(DBS#*ffllS. (6) :^mM(DDNA:^^^'l^'mt^tht^^ 
DNA^m^^^^t h»i?Li!j^> (7) ^DNA;dSl/>j^° 

-^-m^^ m. ^nm^M(o^~:^^^^ ht^^—^ 20 

^»T•tr^^i.b5 (6) iMBtfeco^b hoiSLfti^. 

(8) ^^t: hP*?L®jf^;aS'i^^iy*gl]^-efc§m (6) 3gtB 
*g(D^^t: hflifLibfe. (9) -i^^ 
^ (8) 3Sia«<7)^t hPffLtti'^. :3BJ:r)^ (1 0) » 

(7) ^Mmm(omm^. ^^ib^fe^s-^Us v-^— ^ 

[0 0 6 9] T^^P^t^DNA^^^Stt-fk^tb/d^^t 

ODNA^c:A^S^^-^S^*^JPx.5r.^{c:J: ^9. DNAco 
DNA:6S^S6tit-*^s.g^Oi^>^N°i^^«oo^?itg 

SrWASfcf^^m^i^^ ^ t te: J: oT^TTt^ 5 :i :as-e^ 

;*:^BJcODNA;6S^?St4^b^tt^c^^t: hPf 
:gr#:#il^ bTfi. hBftfL*4^:d^ 50 
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hv^^^— ifa^ST-) .cat n ^ i^:7:x.:=^n — 
yVTir5^/l^ h ^ :7a. ^— ^^tt^^) Srft^<l::i~^i-' 
ae-T-^^^Ai-^ r ^ J; 19 ^=3ey ^-tD^fg 

fc'5v^^i^:3^y vp^<D-r:/ hD^/fP^J-t- 
itlS^^^^^^/I^SS^it-SDNAiB^iJ m^\l. polyA 
#j!JD v- ^''^JVfi: ^0 A b . '^^fl. y ir >' - R 
NAtr^^-xr#^^<-r5r i:tcJ;oT. 
^m^i-^ J: 5 ic:«^bfcDNAia?iJS:*'t-^DNA« 

x.fftSlllffi.mx.&tcJ:?}i^ii)f^(7:>^fe#:tc^ALs »^ 
ttfcE SMatCOV^X;*:?gP^^7:'DNA_h$>5V^fl-?:OS 

(^D N A«i^O3ff{^M^c0D N Aia?iJ§r :7'^ >f 

[0 0 7 0] ^fc. *aiRjmifex.fe^i^J: '9:*:^§^ODN 
A^^S^fb^iir^TncDES^Jia,^ U-C(:i. 'Pilx.fi. tu» 

Evans ^ Kaufma(^>::&^{C?p CXSf b < Mal bfc % t 

2 9^0E S*fflJla;^^^^^^>^$i^TV^^>6^, 

C 5 7 B L/6^!>;^^C 5 7 B L/ 
eooSIP^O^/ce^^DB A/2 i9gfc#b 
fciBDF, -^l^;^ (C 5 7 B L/6 i:DB A/2 <^(7:) 

F.) S^ffiv^T«■Az:bfct»(^/ce-^^^>S^:f^c:fflv^5^o B 

^V^5fiJ^t-*Px.T. C 5 7 B L/6'^^7;^^='^J:tCi^ 

^':^S:'('^ttibfci:#. C 5 7 B L/6-rr>;;^^y-^-/>^:^ 
n t (T^itfefi^W^Sr C57BL/6-r^7;^ 

{C'f-t X. ^ ^ "SI -C fo 5 .-^^ Tr** iJ ffl V ^# ^ . 4 fc . 
ES»a^«-iz:-r^^^. — ^Jc:j^^3^f^3. 5 0 @c> 

r.i:^sa4bv\ ES^^s&(Diitac^*ij:£:&fet bx 

^ir^(Oiicmi 0"flScoMS^^SbTl'^fc<7)te:^b 
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1 =3nr^— ^aOE SMSA G1^tJ5 0{[i) -^^1^(0 
[0 0 7 1] Sfc. ^-t LTJ^. f^Jx. 

fc<7>i 0 o%^sa*bv^:ds. miL(om(ommmm¥m(o 
mm^±mm^^m^\t.^ e s^isa corner 5/i^T!> b 

tt\ s T omm^'imm.<D ^ 5 -^am^ —¥—mu±. 

•X?LIF (1-1000 OU/ral) #^ET(C;K^:;5f;^«^ 

%^*. 5%jK^;^^;^. 9 0%^^) -e^3 7°c-ej#^ 

v^V-XEDTA^^K (a^O. 0 0 1-0.5% h ]) y'i^ 
0.1-5 mM E D T A. L < It.'^ 0 . 1 % h 

y :7'*i>->'/imM EDTA) y) mmmtv. 

mtz.\cmM vtzL-y^ —^^—mm±icmm-r:5Jj'^^f^ ^^^^^ 
thn^o :L(r)Xvti:mix\^. ait 1 - 3 0 feid^T^^ 5 



(o^^y(Dmmc^^t^'±^::Lt:^^-pjmxi^^ cm. j. 

Evans^tM. H. Kaufman, ^.-f^^— (Nature) ^292 
154H. 1981^ ; G. R. Martin y^n t^^V V:^" 

• (Proc. Natl. Acad. Sci. U.S.A.) ^7 

8^, 7634S> 1981^ ; T. C. Doetschman b . 

• ^/V':7;rni:;s^— , 1187^. 27H^ 1985<^] , 

^ ffi V ^ T ay S b T PbI id (D^ ^ i:bfef -5 ^ri 

[0 0 7 2] :^mm<Di)NAmm^^^$¥^ hm%W}m 
^?9x.f^. m^<D^oKi.xi'^m\^fz.^—^iy'r^>' 

^ ^ _ ^ ^ ^7 * tc it,^ ^ :^ id2g A 



10 
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N A t^-^mm\:. ^ tt T^c D N Asa?ij;asate-?-ffi nm^ x 

O D N A <t Anmfc> 5 f^lam X. ^ $ ii: 5 :i ^ {d 
J;«5. *^?aODNA^y :y:^'T!? h^-ii-'Sr 

5^0DNA_b*fcfi Osfi^O D N AiB^lJ ^ :7° n — 

b i^ifV^^-f :/ y if - v- H >'^?tfr * fc ^ - v 

"T'-f ±ODNASE?iJt. ^--^y'T ^^^^^ 

r:^ — JCfJ^ b:^C-^ ^7;^ S^O^^PJOD N Ai^^f^O 

3&#««cODNAifi^yi:Sry'^-r-^— t LfcPCRjfete: 
ft L fc*^ 0^ O D N AJffi^ t o^^jlS <^ o n^t^ h mf& ^ 



20 :d^^SL7t;$:^P^c7:)DN AM trto:» 



^X(Dm.m:i)^A^m^cmm^M:^fz.:^^m(Dr> 
NAj^^t>o^lS-e«^^tv:^cte#:Sr. ^J;t.«. h 

30 -f r^n-r^v^^^^/H Wi-CDNA^f-S^aAi-^d i: 

fifE^ffi fWliaJfe X. }d J: {9 ?g O D N AMtd^^ O & ^ 
[0 0 7 3] Z,(DXb\^\^X:^^m(r)T>'NAt^yy^T 

40 ^5ii^^ijco^#:jo J: m*4ttdov ^T >b ^?*{dt;^x.« J; 

v\ m^m\:.i>'^A(o^m-t^mm(Dmm^ 
^•^^ :d^Y^^^^^ wmMmm'ux^ lE^fif*!, 

Oilt^*3Siai-^ri:(dJ;«9. K^?£^fc:DNASr*-r-5 
50 mWmM±. *^0JODNA^J|.:f^:^^t: hnifLlifeSr 



t 
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[0 0 7 4] (8a) :2^^P^(^DNA(^^«^a«?'.^if 

^T. «S^f^1±W^^ STiili 

m^Mm. fflsattmr^s mmwrn^. mmm,^\b'(^. 

m<o&Kti:t'\cht>^xm'M:m^^^::.ti)^x^^. m 

m'^mm. sfmm^. m^m^ta^xm^m^cML.x 

T. ^mmm. ^^i^wi^. mmm^m&. sfmm 
mmm&'^fc^^:^m^'m^M\^xi^m'^&j^^^ 

[0 0 7 5] —::^>^^^m^m\^^xm^ 
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mmti^x^m-t^^tii^x^^o ^h\^. ±m:^^v 
— =L V >/-e# thfc^t^m h ^ti^ ^t^^ -h mm 

fzit^m^m.^jfmi^x\^^x-hx<. mt^m(om.t\. 

if) ^m.'m T;v:^')^mf^}£) fi:}ft(Dim^m\f^ 

\f\ ro^jfeisi! uTtt. m^\t. it 

nffLiijifef (#'llx(^. y^yV. ^/v^yV. ^7i^ 

t::yt>. -7^^^, ^7v-. ^p^, i^/WJfc 

T) (djav^TJi. — 0tc:o#^>ft:'^i^^*^o. i~i o 

30 0 m g . 0* b < ft,^ 1. 0--50mg. 0^ b < 
(■i^l. 0-2 OmgS#i-^o ^MR«3{-S-^^^® 

xm\^^m^&Mm<r>i^xm^]^x (6 o k g i: br) 

kz.-i^^ir^m'^. -^\^-:>^mit^^^mo, 0 1-3 

OmgS>S. if^b<{t^O. 1 — 20mgS*. J: 9 
&^b<{t^O. 1-1 OmgSiS^»-|/RaMtCj; 

^-r^<otmm>^x-h^o ^(oWim<Dm^'h. eokg 

40 [0 0 7 6] (8 b) *:^§^C0DN A^C>a"r^:7"^'^— 
5 i #m 1 '5 D N A tcM-r ^ :/ ti 

— ^ffiii* fc Jt |55.^i- ^ {k-g^^ * fc ft ^ ^ 

fcjoV^T. *^?^(ODNA^ia:^^^t MiffLtb^^ i: b 
Tft. futBbfc::$:^P>|coDNA^m^^^t: hWSLSb^ 
50 (O^X^. *^9^<DDNA:6Si/3K— ae^-^WA-r 



49 

( 1 a c Z) , -^mmr^u:^ D :7 ;^ :7 r — 

o D N A ^ >^ — iteT-T^sm ^ titi^mm D N 

^ ?^ CO D N A ;5 :7° n — o:^ iBT 

[0 0 7 7] {fdjtfi. *^K<:o^:/.^^>:7K§^r3- Ki-'S 

jftfeT- (1 a cZ) T^SifeUTV^^^#, 

X-f-f. 5-:/i:i^-4-^J^nn~3--rvKy/^'-/3-- 
hfc^^y v-K (X-g a 1) coJ:5>^f:/3-;i^f^i$^ 

S) -Tf^5fe?^|^. X-g a 1 ^^a^fcf^ 
li^*^ 1 mM E D T A/ PBS j^V'K-Tr^^fe^^-r § 

m R N A :|r;^a bT t J: V \ 

^(omt^Mti^xit.. mx.it. mrm m^^t. 

^ n ^ -Stt Srf^ti-r ^ 'f b-g-^^ ^ CD 

«(Dmm^i^mi-^ t:^^^x^ ^(Dx\ mx.{^. mmm 
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10 [ 0 0 7 9 ] y ^^■:)f^xMhtifzLi\:.^m^ 

\^m^X-h^(OX^ MxJi. t h*fc?^ni?L»i^^ (^d;t 
tt\ "yyV, ^7V^:y f>lh^\ t^^v^, y'' 

^> ly'i-'s ^^-^^ ^=1. -f^. i^yl^J^c^^f) ^ClMbTS^ 

»^«tt^J(£cof^5^g&^-e:$:^0^cDDNA 

i-^m-^. — il^^^^^^A (f*a6 0 k g c^r: LT) ie:ioV^ 
Ttl. — Btco^te'fb'g^fl^Sr^'^o. 1 — 1 0 Omg, 
*b<fi^l. O — SOmg, j:i9A?^b<f^^l. 0 

^m<D 1 iHis^«f^s^^^, n^mmfi: ific j: o t t 
{^d;tfj. 'mmm^\tmm.(D'mm:mmx^m^<D 

mM(omxm'^j^K (eokg^^bx) i^^-^-t^m 

30 $f^L<fi.%0. l-2 0mggS> J; $f ^ b < 

u^xh^o \^(omm<D'^'^%^ 6 0 k g ^9 (c^ff 

b/c»^^#.i-§^:^:d^T*t§. — ^dx.«. tSttIS 

IP y ^-^^<Di^'^^mxif^^mo:>T:)\^K\z,n'^^^xi^ 

e^t-iSA ("l^ae 0 k g br) (c::^v^x^^. —Btco 

^K>(b#i|^^*tio. 1-1 0 omg, $f*b<?^sai. 

0-50mg. J:»9$?^b<Jl7^1. 0-20mgS-^ 

tf. 'Uttpgfiy i^-^^cof&«g6^-e*^?^(7)DNAt^^ 

ii^^A (6 0kgi:bT) (e:g:#i-^»'a^. 

^S'ft:'a^i^S:*t)0. 0 1-3 Omg^S. ^?Sb< f^*^ 
0. 1-2 Omgm*> J:^5$f*b< f^*50. 1 — 10 

m<oWi¥o(Dm^i:y. 6 0 k g Sfc «9 bfc*^^-^ 



51 



^ ^J^^'a D N 
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-So 

[0 0 8 0] ;$:P^^^ffl»:^BJ:D^lllffii-*5V^T. i^S-^T ^ 
Commision on Biochemical Nomenclature ^C1<J: ■SPJ&'^fc 

^ 10 ;5o 



[0 0 8 1 ] 



DNA 
c DNA 

A 

T 

G 

C 

I 

R 

Y 

M 

K 

S 

W 

B 

D 

V 
RNA 
mRNA 
d ATP 
dTTP 
dGTP 
d CTP 
ATP 
. EDTA 
SDS 

G 1 y 
A 1 a 
V a 1 
Leu 
I 1 e 
S e r 
Th r 
C y s 
Me t 
G 1 u 
Asp 
L y s 
A r g 



Tx^>^ (A) ^fc(i^^T^>' (G) 

^^>' (T) *fc(lv^hV>^ (C) 

T^^^>^ (A) ifcifiv'bi/>' (C) 

i^T^>' (G) ^fc^l^^^^- (T) 

^"•^T^^- (G) ^fctii/hi/^^ (C) 

Tf^l^ (A) Ifefcfl^^V (T) 

^-^T^>' (G) . :^^T:=^:x (G) ^^fcf-^f^^V- (T) 

T^=^-^ (A) . i^-^T^>^ (G) ^fz.n.'f-^l^ (T) 

Tt'^V (A) . {fT::=~ly (G) ^fcf^Vbv'^' (C) 

y^^^^r^v-v-^v^^-Hy 
>^"<y >- 

y V 
y v>V 
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His 
P h e 
T y r 
T r p 
Pro 
A s n 
G 1 n 
p G 1 u 

[0 0 8 2] :^mmm^^'mm ^ti^ 

M e 
E t 
B u 
P h 
TC 
T o s 
CHO 
B z 1 
CizBzl 
Bom 
Z 

C 1 -z 

B r -Z 
B o c 
DNP 
T r t 
Bum 
F m o c 
HOB t 
HOOB t 
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HONB 
DCC 
MOCAc 
N V a 
Nm a 

[0 0 8 3] *iP?g*fflSOiE?lM(^ia?ll#-^f^. iUT<Z) 

mmm-^ : 2] ia?ij## : 1 ^tcmm^-^ : 1 sx* 40 
: 1 -vm^ti^ T^y mumcom 4 0 0 # @ — 

[iB?lJ»-§- : 4] ia?lj#-i- : 2 T*t?^tt^ T ^ / Iggfl 
m^^ir^^y^ Klr::^— Ki-^DNA(7)igSiB?USr^ 

i"o 50 



^Ty^yv^:/-4 (R) -;3i7yW7K:3ri^^ 
2, 6 —iy^ uu^^-i^ju 

b y 

N- 9 — :7/V;;d"l^— h :^i/:^/l/73<^7^' 
l - t: Knarv^-OXb y TV'— 71/ 
3,4-v^t:Kn-3-t: Kn ^v-- 4 — ::^:3^y- 
l , 2, 3 -^y-y^ h y Te^> 

(7-y h^^ri/r^^'v'y ^^-4--^/!/) Tir5^/V 

y /w-^ y >- 



[0 0 8 4] [ia^fj: 



^(Dy^U':fx:iTT—^mm^W^'r^Ul^(DT^ym: 



1 9 9#g— 3 9 9m^(Dr^ ymMmi^n'^i~^o 
^-xTm^ti^T ^ymM^M(om4 2 8#i'-4 3 

ffla^ij*^: 8] mmmix-m\^^hthtc':f^^^—(D 
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[ia?ij#-^: 1 6] ia^ij#-i*: 1 5x-mt>^iv^T^y 



2 1] mMm7-cm\^^htitiy''^^'^—(D 



[ia?ij#-^: 2 7] *SE^?iJl 1 T*fflv^b^^fc:7^^-r-^— 
(Dii:S^B^ySr^'i*o 
CiB?«#-^: 2 8] MMmi l'r^m\^^hnfcy'7 4^— 

[0 0 8 5] w^commm i x-nhtifcmn^^i^=^-> 

^yt:T :=^V (Escherichia col i)D.H 5 a/p TB 

2 0 5 2f^. ^^1 0^8 >^ 2 6 ^'^^hmmMm^j:.M 

!£«P^i^^X^XllKW9EM (N I B H) 

PERM BP-6 4 7 4^bTs ¥^10^5.^20 

0 ^o^e^MSifeA • mmm^m ( i f o) tc^f^#-^ i f 

O 1 6 1 7 3 LT^fe^tbTV^6o #^0*SS^J 1 
-Tr#e?ttfc?f^Rte^#:^v^^ y t: T ^ ]] (Escherichi 
a colDDHS a/pTB 2 0 5 3tl. 5pj^l0^8>^ 
2 6 0;6^baSjSII*X*&«P^*^X^X||K#f?ff?E 
gff (NIB H) (e:^fe#-S-F ERM BP-6475i: 
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UT. ¥^1 0^5^ 2 0 0;&^bMa?£A • ^^^%0r 
(I F O) t::*K#-^ IFO 16174t LT*K^ 
ttTV^^o ^5!!(7:>*j6SF!l9T#fenfc-<:^^^— PTB2076 

(Escherichia coli) JM109/pTB2076Ji. ^pj^ 1 1^8 
^23 9;6^?DaSj£ll*X|IK»fP^^-^X^X|IK«W 
(NIBH) te:^K#-§-FERM BP-6 8 5 7 

(IFO) (C^fe#-i* IFO 16305i: LT^K$ 

10 ttTV^^o 

[0 0 8 6] 

- (Molecular cloning) tCfB^^iX 

[0 0 8 7] 

20 adam:77' ^ y — ■C'f:^^ ^tLTV>5ffliS^SW5:ff Ufc:7' 

^-Y-^— CGT(A/G)GAI(C/G) (A/C) (A/G/T) (G/T) (C/G) (A/ 
G/T) GA (A/G) (C/G) A (A/G) TGTGA (SB^iJ*-^ : 7) ] 
tJ^ [A(C/T) (C/T)TG(A/T) (A/G/T) (C/G/T) (A/G) (A/G/T) (A 
/G/T) (A/T)IC (A/G/T) (G/T) (A/C/G) (A/G/T) (A/G/T) (C/G) 
IGGGCA (iB^lJ*-^ : 8) ] ^fflV^, «^ b hcDNA 
UT^tSPCR^^Tofd (9 5°CT-2 Of:3>. 4 

o°c-eio#\ 7 2"C'ei5j^^4 om) „ #?3tifciti|Ji 
DNAifjt«^*ssia^'iSr*:£bfc^:^. f±SifiLtt!teS-efc^A 

trolysiniCi«V>tS|^'|±Sr:^-riB?y^^^ttl §tbfCo ^(Om. 
30 >e^<^^:S:^St#'t"§fci?>. WT(^ J: 5 ^-R AC E (rap 
id amplification of cDNA ends) feSr^ffiV^fCo ± 

(d:7''7'<'^— [atc aca gtc ctc tcc cat ttc cac caa 
c (iB^J#-^ : 9) ] *5J:t>^ [cac atttca ggc agg tcg 

cac TCA TC (iB?iJ#-^ : 1 0 ) ] t CLONTECHl±SMarath 
on cDNA Amplification Kit ^H<DkPl, AP2>^^'<-^— 

Marathon ready cDNA (CLONTECHttM) 

ttfcSff^T-^DiB^iJ^^^CfM+bfcTr^-r-^- [TCG CTG TG 
G TCC TGA ACA ACG CCA ACA (iB?*J«^ : 1 1 ) ] J: 
tf^ [CAC ACC ATC CATCCC ACA GGT GCT GTC A (ifl^lj# 
12) ] S^fflV^T. 5' ±Mm}i(Di!7X2—:=ily^:^ 

±mtmm<D^ii:xn^f^. #e>tifcPCRiiffjtfifi5iR5i 

jtSr:::^ ^^'i/f '5fcfc(C:7°^-f -r— [GGA ACC AGT 
TGG TGG AAA TGG GAG AGG A (IB^d*-^ : 1 3 ) ] *5 J: 
tJ^ [AGG ACT GTG ATT GTG GGA CGT CTG AGG AA (IB^US 

50 -^i 14) ] ^istfu ±td.tmm(o:)jmxpcR^n 
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DNA3. 1 (Invitrogen1±ai) JiCWA-T^^tlcX^, pT 
B 2 0 5 2^U^pTB 2 0 5 3 Sr#:^Co pTB 2 0 5 2 

COcDNAiff>ti-fi. Ej3*5j:t/|gl4 1 5 ) 

m ^ tb6 775T ^ / b ^^c^ 5 ff L V >ADAM^ i^^^ ^ 

B 2 0 5 2 ^^A^<D:)jm'r:\ ^i/^ y t: T =i y (Esch 
erichia coli)DH5 a^C^Ab. o^i^zi:.]) ^y 

(Escherichia coli)DH5a/pTB205 2 Sr# 
fCo — p TB 2 0 5 SJiig l4Si:D^|ll2tC:^$tL^ 

i£*ia?ij (iaa^u*-^ : 3 ^ § 1 62ofls commwEm ^ 
-at?) Sr^uTv^fco :i(DcmAm}i^a-^. m^m-^ : i 

-T^-^f y :y ^MSK^^^m^ btbfdo p T B 2 0 5 3 ^<2^ 
CO ^S/o^y er =iy (Escherichia coli) 
DH5a^c:^AL. ::iiiyzi:.ybT ^ ^) (Escherichia 
coli)DH5 a/pTB 2 0 5 3 ^#fCo 
[0 0 8 8] 

i-Ti^t^-t). ^SE^y 1 X#fcp TB 2 0 5 3 ^•r->^:7'v— 30 

b ^ 2acp:7'-7-<-^^ [CAT ATG GTT GAG GAA CAT 
GAG AAA TAG ATA (iE^lJ#-^ : 1 7) ] *5i:TJ^ [CTC GAG 
GAA GCC ATT GAG TTG GAA TCT ATC (ia^JJ#-^ : 1 
8) ] ^ffiV^rPfu turbo (STRATAGENEltM) (D^^ h 
r3v-;v{^;ggV^PCRSiS (9 5^CX2 0#. 5 5 "CXI 
0^^\ 7 2X:X*2^^ 2 5[Hj) ^^frofCo PCRRJt^m 
^ 1 %T:^^n— ;;^^VV'Xm:^#:i&^. 9 0 0 b pH^(D 
^<>'KSrlHliRb^ QIAquick Gel Extraction Kit (QIAGE 

(INVITROGENtt^) {ei^fAL, i^mMDU 5 a^MW^ 40 

mbfco w(7:>:^^Wj:'9:7'^;^^ K^ttttiU. Ndei 

tXho IX-MffL. lRl1StC^!0faL/cpET21a (NOVAGEN 

^Wte^bfco 2fet-rco?Fmtem#:c±:«9:r^;^^ K (p 
MDH) SrttffiL. iB?iJ^cm^C0/^V^r.<h^amb/c□ 
[0 0 8 9] 

*}S#a2X#6tlfc:/^;^^ KpMDHX::^J3i®BL21(D 
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>Y y :7^n bVl^f^:^;^;^^ ^ h h'^ y KX1tV\ ffiMflNi 
-NTA Agarose (QIAGENtfcM) ^^\^^X'^it(D'^=-=uTJU 
{Ct^oTto 3 5 k D a om^;tMAD 

AMi^ >'>'-^i^ Kf^-'^ yyr — E (A handbook for high-le 
vel expression and purification of 6xHis-tagged pr 
oteins, QIAGENtt) X^^ttl^tbfCo ^Sfe^-^Hf^^S 6 , 0 

0 0 — 8,0 0 0 OOSWR (SPECTRUM MEDICALttM) ^ 

m\^^x4°c{zxmmmLo. 2m hy>^-ii:^(pH 

9. 0) , 3mM 2-yyv:^y'h^:5^y— /K o. 3 
mM 2-b Kn:3f.i/ai^yVv?;:^/^>^-f K, 2MM^, 

0. 1% b y h>x~ 1 0 o]t::>?j-bT3 0fPsiaw«. 

SiW?«[0. 2M hV:^-mm (pH8. 5), 3m 
M 2-y/V:^y"h:3:i^y— 0. 3mM 2~eK 
u^iy:s^^/UZ^::</U'7^ 0. 5M 0. 1% 

h y f^-x- 1 0 o]x2B#rpT. mmmi5 omM h 

V:^~&m (pH8. 0) , ImM 2-?^/u:^y'h^ 
^ J ^yv, 0 . 1 mM 2 — t Yxi^i/:x,=^)V-J':^;v^ 

^ K, 0, IM WM. 0. 0 5%hyh>'X-10 
0. 15 OmM ife-fb-^ h y ^7A] X3B#P^1. IS^Hft 
[5 OmM hy;^~±g:^ (pH7. 5), 0. 0 5% 
hyhVX-lOO. 15 OmM :^>fk-^ h y i^] X 

1 eflfFslSWbfCo r(75J:5tcLX5 0 OmLcT:)***?'^ 
;ei^^ 3 . 9 m g CO$l^x§^ADAMt$? V>^^^S55S]5t#X# 

[0 0 9 0] 

[^S£#"!l4] la.^x.MADAM^>>'-^i^K^^:7't='^T--^^S' 

(C3 0 L(Z)M1»?S[2 5 OmM (pH 
7. 5) . 5mM ±fe{ti:^/l-v'^7A, 1 0 m M:S'f 1::^ 
«&] i: 3 X# e> tbfcm*;tSADAMt5^ g 

(0. 8mg/mL) ^ 2 0 m L^;6P bTCo 3 7°Cte:X 

1 o^Fb^:7^W:x:3^^-<— lO^MOSK 

[MOCA c-Ar g~Pr o-Ly s-Pr o— Ty 
r - A i a -Nv a -T r p -M e t - Ly s (DNP) 

-NH^ . -<:7°f^ KW^FJf aM] ^ 1 0 0 L^Ap-r^ 

r <^(CJ;oX^*SJtS&gBi&L7c:o 3 7°Ct;iX2 2 HfPal 
WJtAk-^^ y n;7"l/— h y — (Applied Biosysteras 
?±M) *fflV^XS[^®^SS3 2 8 nm, 3 9 3 n 

mXEJj;:K^4^(Z):^3t5SiS$rSiJ:£Lfco *mx.5^ADAM^ > 

^ KSSfeSn f50^'a^(7):^:)fe5ti* 2 X o L . 

5^JOLfc»^{^ 7 0(D^3t3Sig^*Lfco 
t^h. *ADAM^>'/N^i^Kfi:7'^n7"T— ifSt4Sr*-r-5r 

[0 0 9 1] 

[^JIM 5 ] ^^7"^^^ y vfjjs; 1 0 T ^ y m.tK^ 

S^^^^fg (WO 97/09430) %^m.(Om&'^\X^ 



(31) 
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Ofi&'tt^itKf '5fcfti>ll^<^Bg^$g (W097/09430) ffitt 

]) >'mitl^fz.2m(D:fv-{'^— [CTC AGA TGT CCC ACA 
ATC ACA GTC (iB?lJ#-^ : 1 9) ] ^J:D^ [ACA TGT AAA 
ATC AAA GCA ACT TTT C (Bfl^IJ*-^ : 2 0) ] SrffiV^T 
MMM 1 p T B 2 0 5 3 ^y'>^:/u— h <^ Pf 10 

u turbo (STRATAGENE^h^) (Dy'u h ri— /Wtd^gV^ P C 
RSJ^:^ (9 6°C-e3 0#, 5 6°C-Tr3 0¥:^\ 7 2°C'ei 
2 55^. 3 0 [Hi) &^Tofco PCKI^itM^l%T:ff x::^ — 
:^^/\^-<:M%^Wk. QIAquick Gel Extraction Kit (Q 

IAGEN?±K) ^ffiv^T«MbfCo r.ixSrT4 y :^f--^^ 

1^ (WO 97/09430) |E*fec03tfe^^— >^i^^ffi:te;6SpCD 
NA3. UCffA^tLfc^m^^^^^ K (pATR-CT) 20 

[0 0 9 2] 

r>v/#f^|5igf5^J: «9#:#^gR^L-. lE^4inm:=r/V:^/]< 

5[ii?tv\ wik^^6 5''c^^2 o^mm^mL.x^T(om 

^ a >-}^Fugene6 (-<— y l^^—^ly^^^ M±W:) ^ 

inb. 3 7°CtCT$ fetCj^*^ffiJSbyCo i#*2 0^. 
Ji^t^^Oiit^^fk^^y =11?-^ /i5^*y :^>^^C. J. Handley^ 
D. J. ButtleCO:;^?^ (Methods in Enzymology 248:47-5 

8. 1995) tct^oTSy^L. #aiS:>IS^¥A(cJ:^>^u 

i-:^^. PTB2 0 5 2. p T B 2 0 5 3 O h ^ ^/^^ :7 ^ 
[ll^>k^lS<2^$R (WO 97/09430) mm<Dm^^X^'^m 



^t#5l2 000-139480 
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SGAG (fflg/flil) 


SD value 


mock transfcction 


34 1 1 


3.64 


PTB2052 


62. 17 


11.77 


PTB2053 


57. 03 


10. 60 


pATR-CT 


38, 28 


16. 02 



[0 0 9 3] 

*;^^(|3't^^#e>ttfc,m^;tMt: hADMi^^^y^^K (200 
Mg) 4-^^:7 0^^/ bTv^^^<>^ hJcSlSL. 
#.'?i^=¥iC^^J[HI^^Sr^TofCo i^m. 2iiP^ri:4(E]. 40 
Oju gCOffi.Jfex.at hADAMi^^V^^N'^K^^^^^^n^r 

XffotCo ffi-^^Mt: hADAM>$^>^-/'^^«^0.5jLtg/'i7a^ 

/vi:7^^5 J: 5 {cm'^itl^t:.^. BSAX':fn ^y^:y^^l.fz.9 

hKm^L^^^'^^iin.m^mmi.. m^^x2^ 

r^BUL^fCo 0. l%Tween-20^'^tpPBS7?a^#-f^. ^JC^7i^ 
^IgG-^-?— ;r=3rv->r— if (Capeltfc) ^iJD;t. 2NPFfl»S 

V^X492nM<D^feSray^bfclc -^(^^^^ 
[0 0 9 4] 

y MlM^^'->>'Vit<KT'0>^n^— ^jj^f^, Ko 
hnofc (J. Biol. Chem260: 4441, 1985) (D&^mm^h 
^{C^ff-bfc^^^-r-^— [5' -GTGGTGGTGGACAACTAGGAA 
ACTCTGG-3' (ia^y#-§- : 2 1)] [5' -CGAGGC 

GAATCATGGCTCACCGCG-3' (ia?U#-^ : 2 2)3 SrfflV^T 
PCR&tCj: i9#fCo »btl.fc»5)1.2kb(^{tf>^t^T0P0 TA CI 
oning Kit(Invitrogentfc)^ffiV^, h^--M^^\^^ 
mit (OpCRl I-TOPO tCl n — >^ (pCRI I-pr omo t er 

2) o 't<Dm.&mM^ABn±mwAi^—i^=^>-^—x'^m 

^>'^^i^'Y hONotI (5'ffl) i:>^n^— iE?iJ|^(7>Sm 

^>'1t>eT-C0:3l>^^^>^i^— Krebsbachb (J. Bi 
ol.Chem 271:4298,1996) <^4gSifl?lJSr t i: {CMluIf---r 

J: 5t-^fi"bfc:/^'Y-^— [5' -TCCACGCGT 
TTGGGAAACTTCTTGGCTGCG-3' (ifi^US"^ : 2 3)] JdJ; 
1)5 [5' -GCTTCGTCGCCGCTACGCGTGGGGCCGGA— 3' (iB^IJ 
S-^: 2 4) ] ^m\^^XPCRm^X^mtio 
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-cmm^x vmmi^fco ^fcic^coMiuntf^i-i-EcoRiy >- 

— pBluescript KSII + COEcoRIi^-Y htc^f 
A L-j^c (pKS-enhancer 1-4) o 
[0 0 9 5] 

D-NAm^^^yhm^^^^^—. PTB2076 CHS) ^ 
e^S) ^'e(7)Rff>i*^5pBluescriptII KS + CONotIi^-r ft- 

1) Col2Al promoter : ^ ^> MlS^i J^Vftfi^C* 
y° a --fflJiic. ^JS^j8(cffiife(DpCRll(7)-eyW5^:7Vv 

:/t=z^<— p^(Cfc5SmaIf--f h^-^^CDl, 120bpBr>T" (S 

2) SV40 splicing : pTB399 (R. Sasada?>, Cell Struc 
ture and Function 12:205.1987) ^^(D:^^'7^ 

3 ) ADAM : ^MAMUiti^^o MMM 1 Lfc ;^ 

^ K (pTB2052) ^mmti^x. -^^r/^-r-^- [5' 

-ATC GAT TGA GCG AGA AGA GCA GAC ACC- 3 ' (Id^lJ 
#^ : 2 5) ] RXI [5 ' -AGA TCT TGC CAT CCA GAT 
ITT CCA GTT T- 3 ' (@a^IJ#-^ : 2 6) ] ^^V^TPfu 
turbo (STRATAGENE)^^^fflb"C. P CRlRlt- (95°C. 2 
52°C. 10&\ 72°C. 35>. ^SOi^-T^/l/) ^^tV^, 
5' 'dtCClali^-f h-. 3* ft«CBglIIi^-i' h§r#^bfc:,^ 
2. 4Kb(^atj5^»fJt (IE|3S:t/4 COlSSg ^^£)2448# g 
i&S^^lMjS-r^) , 

4) SV40 polyA : pTB399 (R. Sasada^, Cell Structur 
e and Function 12:205,1987) fi*C0polyA#i3P v-^^^ 
/V^-g-tpBglll. HindlllifJto 

5) Col2Al enhancer : 8 ^CfE^ bfc^ MlS^ 
n -^^^>'3ie^(7D^>'^> M:^Sr-B't?pKS-enhanc 
er l-40HindIII1^-r h;e)^bNotIi^-r h 4*Xr(^l#f>T-o 

[0 0 9 61 

immmi o] DNAte#^:y ho^-^m 

»5Pffli:LT^>y hSD(ISG)^^Sr83i#T^AU 7:00 

—19:00 i2msmM^i^x'iMmm^i.. s-tibmh- 
-is:tcpMSGts§i-5) {3oiwmm ^mmmML. 3 

B ill:00{r:M#:?f^^/^^/^^>' (t bJ^^ttttlfc^MjJ^ 
-j|S:tchCG<^mi-5) (5 iu/ef$) ^m.i^^i.M 

{Cl:ixm^s m^^^tCo 40 g9:00(C^ifi$ii:fci!il^ 



14:30;5>?3|IM#»J9-C#btbfc:7'^;^^ KpTB2076:^ 
NotIiCj:oT§]»fL. ifS.ADAMmfi^^'a-tfifJt^lOA 



10 



20 



30 



40 
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b. sBni3'3o\^2mmmm^mm\^xt^h. wagnere^ 

(Proc. Nat, Acad. Sc. U.S.A., 78:5016,1981) {C^ 

hCO#p»{C#ttb. *j^^ii-fCo mim(Dm^ istar^^^ 
^yh (llilfti^l^) ^^0 0 Bll:00tC=3>'-fe'9— 

^AT&M {50tJLg/mm b. 40^15:00 

^^fCo 50 S9:00(c5^ia$ii:fclt«^-/ bf^m^lSIf^^ 

^tv\ ±f5(7)ge^T#:flibfco 

[0 0 9 7] 

3il#tCj^bfcttiM<^<Z)mj0^bB. Hogan?? (Manupulati 
ng The Mouse embryo,. 1986^ Cold Spring Harvor Labo 
ratories) <D^'^^XWMl^t:ir>N A^m^^X . 

m^(Dyiy MlM=i^— y>:7^n'=e— ga^fj^Stcf^ 

f+bfc'7'^-f'^— [5' — CGCCGCTGGGCTGCCGGGTC~3^ 

(la^ij*-^ : 2 7 ) ] , mMmi^^cDi^mp^m^ 

XE^IJ:d^bi^e5DNA»fit) [5' -TCCATCCCGATGTATGG 

GGC-3' mm^^- : 2 8) ] tr^V^TPCR^^TofCo 
^if 9 5 5^ h bfc)^:^:. 780bp(?DPCR 

^>^:5^>tUiT^#fciPCR!irttflilf$?^ 6jif$T^feo^Co ^tl 
h 6 «#:(^PCR|ift4fifls:0>>^V i^DNA^i^if >'^n<< y 
-Tif— Vti^dJ: t9S?WbfCo -r/c^:b*^. lOiig(DD 

N A^Hindlll-e^^jd-giiff u 1. 0%T:^'n— ;=^-i7^Vi^m 

M^^Sbtis tii^y^/i-^ -^bfco ::o:7^/ix^ 

--Sr. *^i#^J9'effiv^;rcff^ADAM^t^5^ (^2.4Kbc;0st 

e^i^>t (1113^5: tJ^ 4 (;013Sg;e)^e>2448#g(7)SSt^>?f 

WW^^ttM) *T?^^bfc:/n— :7'i:— ifeW:7^y 

-rXb. 2xSSC. 0. l%SDSt3:T^?^-e2[Hlgfe#-bs iffe^-0. 
IxSSC. 0. l%SDS^cr68^'T?2lBl»6#bfco ^tffi{^f^DIG 

fee -^COS*, ^tbb06ffi#:tc:f^^T1.9Kbc7:)if>]*;a5|l 

^^tb, iifmADAMafe^(^*A;d^fiim^tLfco *fc. # 

A^nfcit{K^<^=itf-^(^. -(BflsiS-^RCA-M «) 
40=1 1:^—, RCA-22 (if) ;6S53 t:°— . RCA-50 ttf) ;dS40 
=ttf— . RCA- 7 9 m) ;6^2:3t:''^^ RCA- 8 3 (iKf) 
0 :=! t:°— , RCA- 8 6 (;fet) ^^^0 =r b"— ^^fc ^ ^1 i: 



[0 0 9 8] 

[^JS^lll 2] DNAte 
DNAte^^^y hRCA-14 



h(DM^XCO}:: hPJ)M^ 



50 t: KtCT^?a-e— BfeS^^bfCo t<D^k. 70%:xL^y^/ix 
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\:iXMWr:24:mmm^^k. 0.5M EDTA(pH=8.0)(CT^M 
* T-4"C b tco mW :/ n -/ $r TrM 

vectastain ABC univers 
al kit (Vectortt) (D:^ u b /Vt^tSo TtTofCo ^ 
-fef^iperoxidase substrate AEC kit (Vectorth) Sr^ 

t hADAMi5^>'^^i5^KcO#^E:d^^m^tLfCo ^ 5 bT#e? 
>^ hilt.. ll&Mffiy !>-^^^^?F^'l4?:^^t^KSp<^^ff^> 



(33) #M 2000-1 39480 

64 

*-Pro-Lys-Pro-Leu-Ala-Nva-Trp-Lys(DNP)-NH2^ 0.05% B 

SA. 5% DMSO) SrSsJa-T'^ ^ t J: {9 mM^i^-^fM^l^ 

fco 37°C-e2B#W«:?m*> 100 m 1 00. 5Mi^KM«?^ (pH 

3.0) ^jQx.. ^*SiJr>^f#iiibfco ^*M^^P;t?^^v^ 

^(D^^m.m (Sbe«S340nm. aij:^JgS450nmT^3t; 



10 



20 



30 



[0 0 9 91 

IMMmi 3] ADAM^>^/^iJ^Kcoy'°c3T-T--^7Sa^SI 

(25Ail)t^75Ml<5^'S*^ (83.3 mM Tris-HCl, pH 
7.5, 16.7 raM NaCl. 1.67 niM CaCl. . 16. 7mMCoC12, 0. 
067% BSA) ^mK.tz.^.25fxl(OmMMW (50mM Nma* 

<110> Takeda Chemical Industries, Ltd. 

<120> Novel Protein and its DNA 

<130> A98134 

<150> JP 10-250115 

<151> 1998-09-03 

<160> 28 

<210> 1 

<211> 540 

<212> PRT 

<213> Human 



:fu—hV—y— ( =t p :^MTP-32) ^llv^T. 

(50% msokcmm) ^-hiaosttsy^^tcinx.fco t(D 

,1$*, actinonin (-y^^^^^t A6671) f^O. BmlVKT^UCs 0 

N-CBZ-Pro-Leu-Gly hydroxamate (i/^^tt C8 
537) 0. linM(^IC5offi^^bfco :i(0^t^b. *T 

[0100] 

tt) ^>(J£3i^ib<t^PJ.^i-^ft'^^4^ct^-^(^)i&c7);:^^ 
y — c:^>-^of:i26(O^M<h bTWfflr-fc^c ^btc, * 

[0 1 0 1 1 



<400> 1 

Met Leu Gin Gly Leu Leu Pro Val Ser Leu Leu Leu Ser Val Ala Val 

15 10 15 

Ser Ala lie Lys Glu Leu Pro Gly Val Lys Lys Tyr Glu Val Val Tyr 

20 25 30 

Pro He Arg Leu His Pro Leu His Lys Arg Glu Ala Lys Glu Pro Glu 
35 40 50 45 



f * 



(34) mWi 2 0 0 0 

65 66 
Gin Gin Glu Gin Phe Glu Thr Glu Leu Lys Tyr Lys Met Thr He Asn 

50 55 60 

Gly Lys He Ala Val Leu Tyr Leu Lys Lys Asn Lys Asn Leu Leu Ala 
65 70 75 80 

Pro Gly Tyr Thr Glu Thr Tyr Tyr Asn Ser Thr Gly Lys Glu He Thr 

85 90 95 

Thr Ser Pro Gin He Met Asp Asp Cys Tyr Tyr Gin Gly His He Leu 

100 105 110 

Asn Glu Lys Val Ser Asp Ala Ser He Ser Thr Cys Arg Gly Leu Arg 

115 120 125 

Gly Tyr Phe Ser Gin Gly Asp Gin Arg Tyr Phe He Glu Pro Leu Ser 

130 135 140 

Pro He His Arg Asp Gly Gin Glu His Ala Leu Phe Lys Tyr Asn Pro 
145 150 155 160 

Asp Glu Lys Asn Tyr Asp Ser Thr Cys Gly Met Asp Gly Val Leu Trp 

165 170 175 

Ala His Asp Leu Gin Gin Asn He Ala Leu Pro Ala Thr Lys Leu Val 

180 185 190 

Lys Leu Lys Asp Arg Lys Val Gin Glu His Glu Lys Tyr He Glu Tyr 

195 200 205 

Tyr Leu Val Leu Asp Asn Gly Glu Phe Lys Arg Tyr Asn Glu Asn Gin 

210 215 220 

Asp Glu He Arg Lys Arg Val Phe Glu Met Ala Asn Tyr Val Asn Met 
225 230 235 240 

Leu Tyr Lys Lys Leu Asn Thr His Val Ala Leu Val Gly Met Glu He 

245 250 255 

Trp Thr Asp Lys Asp Lys He Lys He Thr Pro Asn Ala Ser Phe Thr 

260 265 270 

Leu Glu Asn Phe Ser Lys Trp Arg Gly Ser Val Leu Ser Arg Arg Lys 

275 280 285 

Arg His Asp He Ala Gin Leu He Thr Ala Thr Glu Leu Ala Gly Thr 

290 295 300 

Thr Val Gly Leu Ala Phe Met Ser Thr Met Cys Ser Pro Tyr Ser Val 
305 310 315. 320 

Gly Val Val Gin Asp His Ser Asp Asn Leu Leu Arg Val Ala Gly Thr 

325 330 335 

Met Ala His Glu Met Gly His Asn Phe Gly Met Phe His Asp Asp Tyr 

340 345 350 

Ser Cys Lys Cys Pro Ser Thr He Cys Val Met Asp Lys Ala Leu Ser 

355 360 365 

Phe Tyr He Pro Thr Asp Phe Ser Ser Cys Ser Arg Leu Ser Tyr Asp 

370 375 380 

Lys Phe Phe Glu Asp Lys Leu Ser Asn Cys Leu Phe Asn Ala Pro Leu 
385 390 395 400 

Pro Thr Asp He He Ser Thr Pro He Cys Gly Asn Gin Leu Val Glu 

405 410 415 

Met Gly Glu Asp Cys Asp Cys Gly Thr Ser Glu Glu Cys Thr Asn He 

420 425 430 

Cys Cys Asp Ala Lys Thr Cys Lys He Lys Ala Thr Phe Gin Cys Ala 
435 440 50 445 



13 9 4 8 0 



(35) Wm 2000-139480 

67 68 
Leu Gly Glu Cys Cys Glu Lys Cys Gin Phe Lys Lys Ala Gly Met Val 

450 455 460 

Cys Arg Pro Ala Lys Asp Glu Cys Asp Leu Pro Glu Met Cys Asn Gly 
465 470 475 480 

Lys Ser Gly Asn Cys Pro Asp Asp Arg Phe Gin Val Asn Gly Phe Pro 

485 490 495 

Cys His His Gly Lys Gly His Cys Leu Met Gly Thr Cys Pro Thr Leu 

500 505 510 

Gin Glu Gin Cys Thr Glu Leu Trp Gly Pro Gly Arg Arg Thr Asn Pro 

515 520 525 

Phe Pro Cys Ala Cys Ala Lys Glu Asn His Phe Arg 
530 535 540 

<210> 2 
<211> 96 
<212> PRT 
<213> Human 
<400> 2 

Leu Pro Thr Asp He He Ser Thr Pro He Cys Gly Asn Gin Leu Val 

15 10 15 

Glu Met Gly Glu Asp Cys Asp Cys Gly Thr Ser Glu Glu Cys Thr Asn 

20 25 30 

He Cys Cys Asp Ala Lys Thr Cys Lys He Lys Ala Thr Phe Gin Cys 

35 40 45 

Ala Leu Gly Glu Cys Cys Glu Lys Cys Gin Phe Lys Lys Ala Gly Met 

50 55 60 

Val Cys Arg Pro Ala Lys Asp Glu Cys Asp Leu Pro Glu Met Cys Asn 
65 70 75 80 

Gly Lys Ser Gly Asn Cys Pro Asp Asp Arg Phe Gin Val Asn Gly Phe 

85 90 95 96 

<210> 3 
<211> 1620 
<212> DNA 
<213> Human 
<400> 3 

ATGTTGCAAG GTCTCCTGCC AGTCAGTCTC CTCCTCTCTG TTGCAGTAAG TGCTATAAAA 60 
GAACTCCCTG GGGTGAAGAA GTATGAAGTG GTTTATCCTA TAAGACTTCA TCCACTGCAT 120 
AAAAGAGAGG CCAAAGAGCC AGAGCAACAG GAACAATTTG AAACTGAATT AAAGTATAAA 180 
ATGACAATTA ATGGAAAAAT TGCAGTGCTT TATTTGAAAA AAAACAAGAA CCTCCTTGCA 240 
CCAGGCTACA CGGAAACATA TTATAATTCC ACTGGAAAGG AGATCACCAC AAGCCCACAA 300 
ATTATGGATG ATTGTTATTA TCAAGGACAT ATTCTTAATG AAAAGGTTTC TGACGCTAGC 360 
ATCAGCACAT GTAGGGGTCT AAGGGGCTAC TTCAGTCAGG GGGATCAAAG ATACTTTATT 420 
GAACCTTTAA GCCCCATACA TCGGGATGGA CAGGAGCATG CACTCTTCAA GTATAACCCT 480 
GATGAAAAGA ATTATGACAG CACCTGTGGG ATGGATGGTG TGTTGTGGGC CCACGATTTG 540 
CAGCAGAACA TTGCCCTACC TGCCACCAAA CTAGTAAAAT TGAAAGACAG GAAGGTTCAG 600 
GAACATGAGA AATACATAGA ATATTATTTG GTCCTGGATA ATGGTGAGTT TAAAAGGTAC 660 
AATGAGAATC AAGATGAGAT CAGAAAGAGG GTATTTGAGA TGGCTAATTA TGTCAACATG 720 
CTTTATAAAA AGCTCAATAC TCATGTGGCC TTAGTTGGTA TGGAAATCTG GACTGACAAG 780 
GATAAGATAA AGATAACCCC AAATGCAAGC TTCACCTTGG AGAATTTTTC TAAATGGAGG 840 
GGGAGTGTTC TCTCAAGAAG AAAGCGTCAT GATATTGCTC AGTTAATCAC AGCAACAGAA 900 
CTTGCTGGAA CGACTGTGGG TCTTGCATTT 50GTCTACAA TGTGTTCTCC TTATTCTGTT 960 



(36) mm 2000-1 39480 

69 70 
GGCGTTGTTC AGGACCACAG CGATAATCTT CTTAGAGTTG CAGGGACAAT GGCACATGAA 1020 
ATGGGCCACA ACTTTGGAAT GTTTCATGAC GACTATTCTT GCAAGTGTCC TTCTACAATA 1080 
TGTGTGATGG ACAAAGCACT GAGCTTCTAT ATACCCACAG ACTTCAGTTC CTGCAGCCGT 1140 
CTCAGCTATG ACAAGTTTTT TGAAGATAAA TTATCAAATT GCCTCTTTAA TGCTCCATTG 1200 
CCTACAGATA TCATATCCAC TCCAATTTGT GGGAACCAGT TGGTGGAAAT GGGAGAGGAC 1260 
TGTGATTGTG GGACATCTGA GGAATGTACC AATATTTGCT GTGATGCTAA GACATGTAAA 1320 
ATCAAAGCAA CTTTTCAATG TGCATTAGGA GAATGTTGTG AAAAATGCCA ATTTAAAAAG 1380 
GCTGGGATGG TGTGCAGACC AGCAAAAGAT GAGTGCGACC TGCCTGAAAT GTGTAATGGT 1440 
AAATCTGGTA ATTGTCCTGA TGATAGATTC CAAGTCAATG GCTTCCCTTG CCATCACGGG 1500 
AAGGGCCACT GCTTGATGGG GACATGCCCC ACACTGCAGG AGCAGTGCAC AGAGCTGTGG 1560 
GGACCAGGTA GGAGGACAAA TCCTTTCCCC TGTGCATGTG CGAAGGAAAA TCATTTCAGA 1620 
<210> 4 
<211> 288 
<212> DNA 
<213> Human 
<400> 4 

TTGCCTACAG ATATCATATC CACTCCAATT TGTGGGAACC AGTTGGTGGA AATGGGAGAG 60 
GACTGTGATT GTGGGACATC TGAGGAATGT ACCAATATTT GCTGTGATGC TAAGACATGT 120 
AAAATCAAAG CAACTTTTCA ATGTGCATTA GGAGAATGTT GTGAAAAATG CCAATTTAAA 180 
AAGGCTGGGA TGGTGTGCAG ACCAGCAAAA GATGAGTGCG ACCTGCCTGA AATGTGTAAT 240 
GGTAAATCTG GTAATTGTCC TGATGATAGA TTCCAAGTCA ATGGCTTC 288 
<210> 5 
<211> 201 
<212> PRT 
<213> Human 
<400> 5 

Val Gin Glu His Glu Lys Tyr He Glu Tyr Tyr Leu Val Leu Asp Asn 

15 10 15 

Gly Glu Phe Lys Arg Tyr Asn Glu Asn Gin Asp Glu He Arg Lys Arg 

20 25 30 

Val Phe Glu Met Ala Asn Tyr Val Asn Met Leu Tyr Lys Lys Leu Asn 

35 40 45 

Thr His Val Ala Leu Val Gly Met Glu He Trp Thr Asp Lys Asp Lys 

50 55 60 

He Lys He Thr Pro Asn Ala Ser Phe Thr Leu Glu Asn Phe Ser Lys 
65 70 75 80 

Trp Arg Gly Ser Val Leu Ser Arg Arg Lys Arg His Asp He Ala Gin. 

85 90 95 

Leu He Thr Ala Thr Glu Leu Ala Gly Thr Thr Val Gly Leu Ala Phe 

100 105 110 

Met Ser Thr Met Cys Ser Pro Tyr Ser Val Gly Val Val Gin Asp His 

115 120 125 

Ser Asp Asn Leu Leu Arg Val Ala Gly Thr Met Ala His Glu Met Gly 

130 135 140 

His Asn Phe Gly Met Phe His Asp Asp Tyr Ser Cys Lys Cys Pro Ser 
145 150 155 160 

Thr He Cys Val Met Asp Lys Ala Leu Ser Phe Tyr lie Pro Thr Asp 

165 170 175 

Phe Ser Ser Cys Ser Arg Leu Ser Tyr Asp Lys Phe Phe Glu Asp Lys 

180 ISO 190 



(37) 

71 

Leu Ser Asn Cys Leu Phe Asn Ala Pro 
195 200 201 

<210> 6 
<211> 10 
<212> PRT 
<213> Human 
<400> 6 

Glu Cys Thr Asn He Cys Cys Asp Ala Lys 
1 5 10 

<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 7 

GTRGAISMDK SDGARSARTG TGA 
<210> 8 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 8 

AYYTGWDBRD DWICDKVDDS IGGGCA 
<210> 9 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 9 

ATCACAGTCC TCTCCCATTT CCACCAAC 

<210> 10 
<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 10 

CACATTTCAG GCAGGTCGCA CTCATC 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 
<400> 11 

TCGCTGTGGT CCTGAACAAC GCCAACA 
<210> 12 50 



(38) 
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<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 12 

CACACCATCC ATCCCACAGG TGCTGTCA 
<210> 13 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 13 

GGAACCAGTT GGTGGAAATG GGAGAGGA 
<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 14 

AGGACTGTGA TTGTGGGACG TCTGAGGAA 

<210> 15 

<211> 775 

<212> PRT 

<213> Human 

<400> 15 

Met Leu Gin Gly Leu Leu Pro Val Ser Leu Leu 

1 5 10 

Ser Ala He Lys Glu Leu Pro Gly Val Lys Lys 

20 25 
Pro He Arg Leu His Pro Leu His Lys Arg Glu 

35 40 
Gin Gin Glu Gin Phe Glu Thr Glu Leu Lys Tyr 

50 55 
Gly Lys He Ala Val Leu Tyr Leu Lys Lys Asn 
65 70 75 

Pro Gly Tyr Thr Glu Thr Tyr Tyr Asn Ser Thr 

85 90 
Thr Ser Pro Gin He Met Asp Asp Cys Tyr Tyr 

100 105 
Asn Glu Lys Val Ser Asp Ala Ser He Ser Thr 

115 120 
Gly Tyr Phe Ser Gin Gly Asp Gin Arg Tyr Phe 

130 135 
Pro He His Arg Asp Gly Gin Glu His Ala Leu 
145 150 155 

Asp Glu Lys Asn Tyr Asp Ser Thr Cys Gly Met 

165 50 170 



»r?i 2000-139480 
74 



28 



28 



29 



Leu Ser Val Ala Val 

15 

Tyr Glu Val Val Tyr 

30 

Ala Lys Glu Pro Glu 

45 

Lys Met Thr He Asn 

60 

Lys Asn Leu Leu Ala 

80 

Gly Lys Glu He Thr 

95 

Gin Gly His He Leu 

110 

Cys Arg Gly Leu Arg 

125 

He Glu Pro Leu Ser 

140 

Phe Lys Tyr Asn Pro 

160 

Asp Gly Val Leu Trp 

175 



(39) 



2000-139480 



75 



76 



Ala His Asp Leu Gin Gin Asn He Ala Leu Pro Ala Thr Lys Leu Val 

180 185 190 

Lys Leu Lys Asp Arg Lys Val Gin Glu His Glu Lys Tyr He Glu Tyr 

195 200 205 

Tyr Leu Val Leu Asp Asn Gly Glu Phe Lys Arg Tyr Asn Glu Asn Gin 

210 215 220 

Asp Glu He Arg Lys Arg Val Phe Glu Met Ala Asn Tyr Val Asn Met 
225 230 235 240 

Leu Tyr Lys Lys Leu Asn Thr His Val Ala Leu Val Gly Met Glu He 

245 250 255 

Trp Thr Asp Lys Asp Lys He Lys He Thr Pro Asn Ala Ser Phe Thr 

260 265 270 

Leu Glu Asn Phe Ser Lys Trp Arg Gly Ser Val Leu Ser Arg Arg Lys 

275 280 285 

Arg His Asp He Ala Gin Leu He Thr Ala Thr Glu Leu Ala Gly Thr 

290 295 300 

Thr Val Gly Leu Ala Phe Met Ser Thr Met Cys Ser Pro Tyr Ser Val 
305 310 315 320 

Gly Val Val Gin Asp His Ser Asp Asn Leu Leu Arg Val Ala Gly Thr 

325 330 335 

Met Ala His Glu Met Gly His Asn Phe Gly Met Phe His Asp Asp Tyr 

340 345 350 

Ser Cys Lys Cys Pro Ser Thr He Cys Val Met Asp Lys Ala Leu Ser 

355 360 365 

Phe Tyr He Pro Thr Asp Phe Ser Ser Cys Ser Arg Leu Ser Tyr Asp 

370 375 380 

Lys Phe Phe Glu Asp Lys Leu Ser Asn Cys Leu Phe Asn Ala Pro Leu 
385 390 395 400 

Pro Thr Asp He He Ser Thr Pro He Cys Gly Asn Gin Leu Val Glu 

405 410 415 

Met Gly Glu Asp Cys Asp Cys Gly Thr Ser Glu Glu Cys Thr Asn He 

420 425 430 

Cys Cys Asp Ala Lys Thr Cys Lys He Lys Ala Thr Phe Gin Cys Ala 

435 440 445 

Leu Gly Glu Cys Cys Glu Lys Cys Gin Phe Lys Lys Ala Gly Met Val 

450 455 460 

Cys Arg Pro Ala Lys Asp Glu Cys Asp Leu Pro Glu Met Cys Asn Gly 
465 470 475 480 

Lys Ser Gly Asn Cys Pro Asp Asp Arg Phe Gin Val Asn Gly Phe Pro 

485 490 495 

Cys His His Gly Lys Gly His Cys Leu Met Gly Thr Cys Pro Thr Leu 

500 505 510 

Gin Glu Gin Cys Thr Glu Leu Trp Gly Pro Gly Thr Glu Val Ala Asp 

515 520 525 

Lys Ser Cys Tyr Asn Arg Asn Glu Gly Gly Ser Lys Tyr Gly Tyr Cys 

530 535 540 

Arg Arg Val Asp Asp Thr Leu He Pro Cys Lys Ala Asn Asp Thr Met 
545 550 555 560 

Cys Gly Lys Leu Phe Cys Gin Gly Gly Ser Asp Asn Leu Pro Trp Lys 



565 



50 570 



575 




(40) 2000-139480 
77 78 
Gly Arg He Val Thr Phe Leu Thr Cys Lys Thr Phe Asp Pro Glu Asp 

580 585 590 

Thr Ser Gin Glu He Gly Met Val Ala Asn Gly Thr Lys Cys Gly Asp 

595 600 605 

Asn Lys Val Cys He Asn Ala Glu Cys Val Asp He Glu Lys Ala Tyr 

610 615 620 

Lys Ser Thr Asn Cys Ser Ser Lys Cys Lys Gly His Ala Val Cys Asp 
625 630 635 640 

His Glu Leu Gin Cys Gin Cys Glu Glu Gly Trp He Pro Pro Asp Cys 

645 650 655 

Asp Asp Ser Ser Val Val Phe His Phe Ser He Val Val Gly Val Leu 

660 665 670 

Phe Pro Met Ala Val He Phe Val Val Val Ala Met Val He Arg His 

675 680 685 

Gin Ser Ser Arg Glu Lys Gin Lys Lys Asp Gin Arg Pro Leu Ser Thr 

690 695 700 

Thr Gly Thr Arg Pro His Lys Gin Lys Arg Lys Pro Gin Met Val Lys 
705 710 715 720 

Ala Val Gin Pro Gin Glu Met Ser Gin Met Lys Pro His Val Tyr Asp 

725 730 735 

Leu Pro Val Glu Gly Asn Glu Pro Pro Ala Ser Phe His Lys Asp Thr 

740 745 750 

Asn Ala Leu Pro Pro Thr Val Phe Lys Asp Asn Pro Met Ser Thr Pro 

755 760 765 

Lys Asp Ser Asn Pro Lys Ala 



770 




775 










<210> 16 














<211> 2325 














<212> DNA 














<213> Human 












<400> 16 














ATGTTGCAAG 


GTCTCCTGCC 


AGTCAGTCTC 


CTCCTCTCTG 


TTGCAGTAAG 


TGCTATAAAA 


60 


GAACTCCCTG 


GGGTGAAGAA 


GTATGAAGTG 


GTTTATCCTA 


TAAGACTTCA 


TCCACTGCAT 


120 


AAAAGAGAGG 


CCAAAGAGCC 


AGAGCAACAG 


GAACAATTTG 


AAACTGAATT 


AAAGTATAAA 


180 


ATGACAATTA 


ATGGAAAAAT 


TGCAGTGCTT 


TATTTGAAAA 


AAAACAAGAA 


CCTCCTTGCA 


240 


CCAGGCTACA 


CGGAAACATA 


TTATAATTCC 


ACTGGAAAGG 


AGATCACCAC 


AAGCCCACAA 


300 


ATTATGGATG 


ATTGTTATTA 


TCAAGGACAT 


ATTCTTAATG 


AAAAGGTTTC 


TGACGCTAGC 


360 


ATCAGCACAT 


GTAGGGGTCT 


AAGGGGCTAC 


TTCAGTCAGG 


GGGATCAAAG 


ATACTTTATT 


420 


GAACCTTTAA 


GCCCCATACA 


TCGGGATGGA 


CAGGAGCATG 


CACTCTTCAA 


GTATAACCCT 


480 


GATGAAAAGA 


ATTATGACAG 


CACCTGTGGG 


ATGGATGGTG 


TGTTGTGGGC 


CCACGATTTG 


540 


CAGCAGAACA 


TTGCCCTACC 


TGCCACCAAA 


CTAGTAAAAT 


TGAAAGACAG 


GAAGGTTCAG 


600 


GAACATGAGA 


AATACATAGA 


ATATTATTTG 


GTCCTGGATA 


ATGGTGAGTT 


TAAAAGGTAC 


660 


AATGAGAATC 


AAGATGAGAT 


CAGAAAGAGG 


GTATTTGAGA 


TGGCTAATTA 


TGTCAACATG 


720 


CTTTATAAAA 


AGCTCAATAC 


TCATGTGGCC 


TTAGTTGGTA 


TGGAAATCTG 


GACTGACAAG 


780 


GATAAGATAA 


AGATAACCCC 


AAATGCAAGC 


TTCACCTTGG 


AGAATTTTTC 


TAAATGGAGG 


840 


GGGAGTGTTC 


TCTCAAGAAG 


AAAGCGTCAT 


GATATTGCTC 


AGTTAATCAC 


AGCAACAGAA 


900 


CTTGCTGGAA 


CGACTGTGGG 


TCTTGCATTT 


ATGTCTACAA 


TGTGTTCTCC 


TTATTCTGTT 


960 


GGCGTTGTTC 


AGGACCACAG 


CGATAATCTT 


CTTAGAGTTG 


CAGGGACAAT 


GGCACATGAA 


1020 


ATGGGCCACA 


ACTTTGGAAT 


GTTTCATGAC 


GACTATTCTT 


GCAAGTGTCC 


TTCTACAATA 


1080 


TGTGTGATGG 


ACAAAGCACT 


GAGCTTCTAT 


.50ACCCACAG 


ACTTCAGTTC 


CTGCAGCCGT 


1140 



(41) 2000-139480 
79 80 
CTCAGCTATG ACAAGTTTTT TGAAGATAAA TTATCAAATT GCCTCTTTAA TGCTCCATTG 1200 
CCTACAGATA TCATATCCAC TCCAATTTGT GGGAACCAGT TGGTGGAAAT GGGAGAGGAC 1260 
TGTGATTGTG GGACATCTGA GGAATGTACC AATATTTGCT GTGATGCTAA GACATGTAAA 1320 
ATCAAAGCAA CTTTTCAATG TGCATTAGGA GAATGTTGTG AAAAATGCCA ATTTAAAAAG 1380 
GCTGGGATGG TGTGCAGACC AGCAAAAGAT GAGTGCGACC TGCCTGAAAT GTGTAATGGT 1440 
AAATCTGGTA ATTGTCCTGA TGATAGATTC CAAGTCAATG GCTTCCCTTG CCATCACGGG 1500 
AAGGGCCACT GCTTGATGGG GACATGCCCC ACACTGCAGG AGCAGTGCAC AGAGCTGTGG 1560 
GGACCAGGAA CTGAGGTTGC AGATAAGTCA TGTTACAACA GGAATGAAGG TGGGTCAAAG 1620 
TACGGGTACT GTCGCAGAGT GGATGACACA CTCATTCCCT GCAAAGCAAA TGATACCATG 1680 
TGTGGGAAGT TGTTCTGTCA AGGTGGGTCG GATAATTTGC CCTGGAAAGG ACGGATAGTG 1740 
ACTTTCCTGA CATGTAAAAC ATTTGATCCT GAAGACACAA GTCAAGAAAT AGGCATGGTG 1800 
GCCAATGGAA CTAAGTGTGG CGATAACAAG GTTTGCATTA ATGCAGAATG TGTGGATATT 1860 
GAGAAAGCCT ACAAATCAAC CAATTGCTCA TCTAAGTGCA AAGGACATGC TGTGTGTGAC 1920 
CATGAGCTCC AGTGTCAATG TGAGGAAGGA TGGATCCCTC CCGACTGCGA TGACTCCTCA 1980 
GTGGTCTTCC ACTTCTCCAT TGTGGTTGGG GTGCTGTTCC CAATGGCGGT CATTTTTGTG 2040 
GTGGTTGCTA TGGTAATCCG GCACCAGAGC TCCAGAGAAA AGCAGAAGAA AGATCAGAGG 2100 
CCACTATCTA CCACTGGCAC CAGGCCACAC AAACAGAAGA GGAAACCCCA GATGGTAAAG 2160 
GCTGTTCAAC CCCAAGAGAT GAGTCAGATG AAGCCCCATG TGTATGATCT GCCAGTAGAA 2220 
GGCAATGAGC CCCCAGCCTC TTTTCATAAA GACACAAACG CACTTCCCCC TACTGTTTTC 2280 
AAGGATAATC CAATGTCTAC ACCTAAGGAC TCAAATCCAA AAGCA 2325 
<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 

r 

<400> 17 

CATATGGTTC AGGAACATGA GAAATACATA 30 
<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 18 

CTCGAGGAAG CCATTGACTT GGAATCTATC 30 
<210> 19 
<2H> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 19 

CTCAGATGTC CCACAATCAC AGTC 24 
<210> 20 
<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 50 



81 

<400> 20 

ACATGTAAAA TCAAAGCAAC TTTTC 
<210> 21 
<211> 28 

<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 
<400> 21 

GTGGTGGTGG ACAACTAGGA AACTCTGG 

<210> 22 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 
<400> 22 

CGAGGCGAAT CATGGCTCAC CGCG 
<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 23 

TCCACGCGTT TGGGAAACTT CTTGGCTGCG 
<210> 24 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 24 

GCTTCGTCGC CGCTACGCGT GGGGCCGGA 
<210> 25 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 25 

ATCGATTGAG CGAGAAGAGC AGACACC 
<210> 26 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 26 

AGATCTTGCC ATCCAGATTT TCCAGTTT 50 



(43) 



83 

<210> 27 
<211> 20 

<212> DNA 

<2i3> Artificial Sequence 

<220> 
<223> 
<400> 27 

CGCCGCTGGG CTGCCGGGTC 
<210> 28 
<2n> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 28 

TCCATCCCGA TGTATGGGGC 

[0102] 
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